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FOREWORD

This report was prepared by Southwest Research Institute, 8500 Culebra Road, San Antonio, Texas, under
Contract F3361 5-69-C-1 295, Project No. 3048. The work was administered by the Lubrication Branch, Air Force
Aero Propulsion Laboratory (AFAPL), Air Force Systems Command, Wright-Patterson Air Force Base, Ohio. The
project engineers were Messrs. G. A. Beane, L. J. DeBrohun, and H. A. Smith (APFL).

This report covers one phase of work performed under the subject contract. This report was submittcd by the
authors in June 1970.

This technical report has been reviewed and is approved.
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"Chief, Lubrication Branch,
Fuel, Lubrication, and
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ABSTRACT

Volume II of this report contains a compilation of the individual test data sheets for all tests included in
Volume I. The data sheeis are presented in order of test number.

This abstract is subject to special export controls and each transmittal to foreign governments or toreign
nationals may be made only with prior approval of the Fuel, Lubrication, and Hazards Division (APF), Air Force
Aero Propulsion Laý: -tory, Wright-Patterson Air Force Base, Ohio 45433.
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TEST NO. 336-1. RESULTS OF REFLUX OXIDATION-CORR1.-iON "lEST ON 0-67-7 AT 34701

Vis, 100OF Vis Vis, Neut. No., Oil Loss,
cs/IOOF Increase, % cs/210*F mg KOH/g wt, ,

Initial 17.34 4.58 0.26
7 days 16.96 -2.2 4.47 1.14

14 days 15.87 -8.5 4.13 2.76
21 days 215.1 +1140 29.83 49.6
26 days (a) - j 59.7 9

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2: Al -0.04 Sludge in oil: 200-mesh filter (a)
Ti -0.34 Centrifuge, vol 7c 80
Ag --0.10
Steel -0.66 Tube deposits: Total demerits 334
Cu -3.24
Mg 2.02 Breakpoint Data

Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 12
deposits, pitting. 10001F vis, days to I cs/4 days 16
or etching: Al Yellow

Ti L pitting Test Conditions
Ag Yellow
Steel L pitting Sample temperature, 'F 347
Cu H etching Sample volume, ml 200
Mg H etching Air rate, liters/hi 10

Condensate return Yes

(a) Semisolid-analysis not possible.

TEST NO. 336-2. RESULTS O. REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 34701:

Vis, 1001F Vis Vis, Neut. No., Oil Loss,
cs/100F Increase, % cs/210 0 F mg KOH/g 'At. ;

Initial 13.04 3.47 0.24
7 days 13.23 1.5 3.47 1.77

14 days 13.23 1.5 3.42 3.40
21 days 22.92 75.8 4.83 37.9
26 days 55.97 329 10.43 55.2 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.04 Sludge in oil: 200-mesh filter Tracc
Ti -0.76 Centrifuge, vol '; 2
Ag 0.,u
Steel 0.00 rube deposits: Total demerits 114
('Cm 1.00
Mg 0.66 Breakpoint Data

Metal discoloration, Neut. no., Jdas to I mg KOlI/g/4 days 1I
deposits, pitting, 10001 vis, days to I cs/4 days 17
or etching Al No change

ri M pitting lest Conditions
Ag 1, yello%€
Steel I broi• n Sample temperature, "A 347
Cu I etiching Sample voluni,, fil 200
Mg MI cching Au rate. hltersihir lO

(tondcnsatc return YeN



TEST NO. 336-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 347 0 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, 7( cs/2100 F mg KOH/g wt, ''

Initial 14.87 - 3.69 0.04
7 days 15.10 1.5 3.73 1.13

14 days 14.97 0.7 3.69 1.42
21 days 14,97 0.7 3,67 2.02
26 days 15.08 1.4 3.69 2.13 I

Metal Specimen Dati Test CeUl Data

Weight change, wig/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti - 0.08 Centrifuge, vol , Trace
Ag -0.28
Steel -0.04 Tube deposits: Total demerits 28
Cu -0.24
Mg --1.82 Breakpoint Data

Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting. 100% vis, d,,ys to 1 cs/4 days 26+
or etching: Al No change

Ti Green Test Conditions
Ag L pitting
Steel Green Sample temperature, '1: 347
Cu L pitting Sample volume, ml 200
Mg L pitting Air rate, liters/hr 10

Condensate return Yes

TEST NO. 337-1. RESULTS OF REFLUX OXIDATION-CORROSION TES r ON 0-60-18 AT 392 0F

Vis 1009F Vis Vis, Neut. No.. Oil Loss.

cs/100*F Increase. % cs/210°1 mg KOH/g wt,.

initial 12.13 - 3.17 0.19
16 hr 12.82 5.7 3.29 1.61
24 hr 12.90 6.3 3.30 1.95
40 hr 13.08 ".8 3.33 3.16
48 hr 13.31 9.7 3.36 6.90

Metal Specimen Data rest Cell Data

%,eight change, mg/cm2 : Al +0.22 Sludge in oil: 200-mesh filter [race
Ti +0.30 Centrifuge, vol 0.2
A 0.22

Steel +0.12 l ube deposits: [otal dsemerits 314
(u -0.14
M8 +0,20 Breakpoint Data

Metal discoloration, Neut. no.. hr to 1 mg KOHlJg/8 hr 40
deposits, pitting, 1001l vis, hr to I cs/9 hr 48+
or etching: Al Bro% it deposit

Ti Illac k deposit l'est Conditions
Ag Brow, n deposit
Steel I brown Samiple teml lkratirel, "1 392
Cu No changc Samllpe otrine, tilI 200
Mg Black deposit ir rtile. liters/hir to

ondensdle return Yes



TEST NO. 337-2. RESULTS OF REFLUX OXIDATION-CORPR'SION TEST ON 0-67-3 AT 39201.F

Vis, 100*F Vis Vis. Neut. No., Oil Los:,
cs/l100F Increase, % cs/2109l mg KOH/g wt, %

Initial 12.77 - 3.13 0.24
16 hi 13.60 6.5 3.26 0.92
24 hr 3.77 7.8 3.29 1.05
40 hr 13.96 9.3 3.32 1.23
48 hr 14.01 9.7 3.33 1.55 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol '. None
AS +0.02
Steel +0.04 Tube deposits: Total demerits 8
Cu +01.18
Mg +0.28 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100o1: vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel L yellow Sample temperature, OF 392
Cu Gold Sample volume, ml 200
Mg Black deposit Air rate, liters/hi 10

Condensate return Yes

TEST NO. 337-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 39201:

Vis, lO0 F Vis Vis, Neut. No., Oil ' oss,
cs/1I00°F Increase. ';; cs/ 21091 mg KOH/g %(,i,

Initial 17.34 4.58 0 26
16 hr 16.57 4.4 4.34 1.28
24 hr 16.17 -6.7 4.23 168
40 hr 16.72 3.6 4.03 13.25
48 hr 18.51 i6.7 4.31 18.47 1,

Metal Specimen Data Test CClU Data

Weight change, mg/cm 2 : Al +0.06 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol erace

Ag +0.06
Steel +0.04 lube deposits: Total demeints 86
Cu 090 . I ll

Mg 7.26 Breakpoint Data

Metal discolotation, Neut. no.. hIl to I mg KOt1/g9/8 fi 26

deposits, pitting. IOOl: vis. hr to I cs/g hi 43

or etching Al 1, brow, 1"
Ti I brow n lest Conditions
Ag I yellow
Steel 1, ycllow Sample tenliprature, '1 392
Cu %I pitting Sample volume, nil 200I
Mg 11 etching AM rate, liters/hr It

Condensalte return Yes
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TEST NO. 3374. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0.67-9 AT 39201:

Vis, 100'F Vis Vis. Neut. No.. Oil Loss,
cs/1000F Increase, % cs/2100 1, mg KOH/g wt, 11

Initial 14.87 - 3.69 0.04
16 hr 14.84 -0.2 3,71 1.10
24 hr 14.80 -0.5 3.67 '.28
40 nr 14.64 -1.5 3.61 ..97
48 hr 15.09 +1.5 3.61 6.37 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm2: Al +0.06 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 7 Trace
Ag +0.04
Steel +0.08 Tube deposits: Total demerits 47
Cu -0.14
Mg +0.10 Breakpoint Data

Metal discoloraion, Neut. no., hr to 1 mg KOH/g/8 hr 39
deposits, pitting, 1O001: vis, hr to I cs/8 hr 48+
or etching: Al L brown

Ti L brown Test Conditions
Ag L yellow
Steel No change Sample temperature, 'F 392
Cu Brown Sample volume, ml 200
Mg No change Air rate, liters/hi 10

Condensate return Yes

TEST NO. 337-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-11 AT 3920F:

Vis, 100,V: Vis Vis, Neut. No.. Oil Loss,
cs/1OOt 'F Increase. 'c cs/210*1 mg KOH/g Wt,

Initial 13.26 3.21 0.05
16 hr 14.14 6.6 3.36 0.76
24 hr 14.30 7.8 3.35 0.94
40 hr 14.58 10.0 3,42 1.23
48 hr 15.09 13.8 3.44 1.48 3

Metal Specinen L ta rest Cell Data

%eight change, mg/cm2: Al +O.X' Sludge in oil 200-mesh filter None
Ti +0.O0 Centnfuge, vol None
Ag +0.06
Steel +0.08 tube depomts: totAl demerits
Cu +0.06
MS +0.06 Breakpoint Data

Metal discoloration, Neut. no.. hr to I ing K9I/g/8 hr 48+
deposits. pittnig. I001, vis. hN to I cs/9 hI 48#
or etching: Al No change

Ti No change test Conditions
Ag No change
Steel No change Sample temperature. 'I .19-
Cu YClks• %ample volume, ml 200
Mg No change 'a tale. liters hr 10

('ondcnsate felt, .i Ycs
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TEST NO. 337-6. RESULTS Of REFLUX OXIDA1ION-CORROSION TEST ON 0-67-20 AT 39201:

Vis, 100I F Vis Vis. Neut. No.. Oil Loss,
cs/1000 F Increase,%' cs/2109l mg KOH/g wt, 1

Initial 13.48 -- 3.25 0.21
Io hr 14.37 6.6 3.41 0.71
24 hr 14.51 7.6 3.43 0.85
40 hr 14.75 9.4 3.47 1.12
48 hr 14.87 10.3 3.49 1.26 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh fdter Trace
Ti 0.00 Centrifuge, vol 7, None
Ag +0.08
Steel 0.04 Tuic deposits: lotal demerits 32
Cu -0.06
Mg +0.04 Breakpoint Data

Mietal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, IO0 0 F vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti L yerllow Test Conditions
Ag L yellow
Steel l yellow Sample temperature, 'F 392
Cu Brown Sample volume, ml 200
Mg No change Air rate, liters/ir 10

Condensate return Yes

TEST NO. 337-7. RESULTS 01- REILUX OXIDATION-CORROSION TIST ON 0-67-24 AT 392'1.

Vis, 100°! Vis Vis. Neut. No.. Oil Loss.
cs/1001° Increase. cs/2 101 mg KOH/g

Initial 13.04 3.47 0.24
11, hr 13.14 0.N 3.44 3.39
24 hr 13.19 1.2 3.44 2.20
40 hr 13.23 1.5 3.43 3.02
48 hr 14.52 11.3 3.58 12.33 4

Metal Specimen Data test (eU Data

etight Lhange, mg/cm 2. Al 0.04 Sludge in oil 200-mesh fIlter None
TII 0.1K) (enirnl'... so1 None
Ag 0.08
Steel +o. 12 l ube deposits I otal demerits 4
Cu 0.12 , ,
Mg 0.06 tttreakpoint !Data

Metal di•'oloration. Neut. no.. hu -o I mg KtII//JK1 h1 37
deposits. pittrig. 10001: vis. hir to I 40/lX hi 41.

of cethirvt AI No dhangc
T' No change I 'let Conditions
Ag Ian
Steel I )'¢lOi, Sample teIi1peiature. 'I .-
Cu No change .Antple solhle. fil 2Ut
Mg I bro-,n Aur rate. liters hr I0

Condensate return VC,

i , • , , ii |



TEST NO. 337-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 3920F

V/s, 100F Vis Vis. Neut. No.. Oil Loss.

cs/100F Increase. % cs/210°1 mg KOH/g wt, '1

Initi J 13.29 - 3.21 0.00
16 hr 14.13 6.3 3.34 0.88
24 hr 14.29 7.5 3.37 0.63
40 hr 14.48 9.0 3.40 0.84
48 hr 14.56 9.6 3.44 1.10 6

Metal Specimen Data Test Cell Data

Weight change. mg/cm 2 : Al +0.14 Sludge in oil: 200-mesh fdter None
Ti +0.14 Centrifuge. vol'; None
Ag +0.16
Steel +0.06 Tube deposits: Total demerits 20
Cu 0.00
M1 +0.08 areakpoint Data

Metal discoloration, Neut. no.. h1 to i mg KOH/g/8 hr 48+
deposits, pitting. 1001- vis, h. to I cs,2 hr 48+
or etching: Al No change

Ti L brou n Test Conditions
Ag L yellow
Steel Brown Sample temperature. OF 392
Cu Gold Sample volume. ml 200
Mg No change .Air rate. liters/hr 10

Condensate return Yes

TEST NO. 338-1. RESULTS OF REFLUX OXIDATION-CORROSION TF.ST ON M-1082) AT 385
0 F

Vis. 100*F Vis Vis. Neut. No.. Oil Loss.
cs.'. 00°F Increase. 'r cs/210°F mg KOH/g wt. ';

Initial 15.11 - 3.85 0.20
16 hr 15.09 -0.1 3.76 0.63
24 hr 15.15 +0.3 3.77 0.74
40 hr 15.07 -0.3 3.69 2.47
48 hr 17.18 +13.7 3.94 9.89 4

Metal Specimen Data Test Cell Data

%%eight change, mg/cm
2

: Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti +0.02 Centrifuge. vol '7 Trace
Ag +0.02
Steel -0.02 Tube deposits: Total demerits 17
Cu -0.16
Mg -0.04 Breakpoint Data

Metal discoloration. Neut. no., hr to I mg KOH/g18 hr 37

deposits, pitting. 100OF vis, hi to I cs/8 hr 40
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Gold Sample temperature, OF 385
Cu L brown Sample volume. ml 200
Mg No change Air rate. liters/hr 10

Condensate return Yes

(a) Blend (1:!) of .-67-7 and 0-67-20.

6



TEST NO. 339-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-31 AT 40101:

Vis, 100*F Vis Vis. Neut. No., Oil Loss.
cs/I 00°F Increase, cs!210°1" mg KOH/g wt, '•

Initial 13.40 - 3.23 0.08
24 hr 14.58 8.8 3.38 1.13
40 hr 14.93 11.4 3.48 1.20
48 hr 15.08 12.5 3.51 1.29
64 hr 15.49 15.6 3.60 1.65
72 hr 15.72 17.3 3.60 2.20 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 7 Trace
Ag -0.14
Steel +0.16 Tube deposits: Total demerits 6
Cu +0.12
Mg -11.26 Breakpoint Data

Metal discoloration, Neut. no.. hr to 1 mg KOH/g/8 hr 72+
deposits, pitting. 10O0F vis, hr to 1 cs/8 hr 72+
or etching: Al No change

Ti No change Test Conditions
Ag L brown
Steel Brown Sample temperature. OF 401
Cu Brown Sample volume. ml 200
Mg M etching Air rate. liters/hr 10

Condensate return Yes

TEST NO. 339-2. RESULTS OF REFLUX OXIDATiON-CORROSION TEST ON 0"67-20 AT 401 0 1F

Vis. 1000 F Vis Vis. Neut. No.. Oil Loss,

cs/100l F Increase. ', csi21091 mg KOH/g wt. '-

Initial 13.48 - 3.25 0.21
24 hr 14.63 8.5 3.44 1.20
40 hr 15.05 11.6 3.51 1.36
48 hr 15.33 13.7 3.54 1.69
64 hr 17.70 31.3 3.88 5.68
72 hr 20.67 53.3 4.29 10.52 1

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti +0.06 Centrifuee, vol ' Trace
Ag +0.02
Steel +0.02 Tube deposits: Total demerits 18
Cu -0.36
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no.. hr to I mg KOH/g/8 hr 50
deposits, pitting. 100 0 F vis. hr to I cs/8 hr 56
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel No change Sample temperature, 'F 401
Cu L pitting Sample volume, ml 200
Mg No change Air rate. liters/hr 10

Condensate return Yes

7



TEST NO. 340-1. RESULTS Or OXIDATION-CORROSION TEST ON 0-68-8 AT 385*F

Vis, 100-F Vis Vis, Neut. No., Oil Loss,

cs/lO0^1 Increase, % cs/2100 F mg KOH/g wt, %

Initial 11,86 - 4.61 0.19
16 hr 17.86 0.0 4.53 1.48
24 hr No imnpl.p/ - 2.07
40 hr 17.70 -0.9 4.49 3.50
48 hr 117.80 -0.3 4.33 9.92 3

_ - A v

Metw. Specimen Data Test Ceil D p^

Weight change, rg,.,'n2 : Al +0.1'. Sludge in oil: 200-mesh filter Trace
Ti +0.14 Centrifuge, vol 7 14
Ag +0.18
Steel +0.04 Tube deposit-: Total J dmerits 116
".u -0.18
Mg +0.12 Breakpoint Data

Metdl discolorz n. Neut. no., hr to 1 mg KOH/s'/3 hr 36
deposits, pitth,b. 100I F vis, hr to 1 cs/8 hr 48+
or etching: Al Prown

Ti I reer Test Conditions
Ag L yellow
Steel Green Sample temperature, OF 385
C1 Brown Sample volrme, ml 200
Mg L brown Air rate. liters/hr 10

Condensate rcwurn Yes

(a) Sample lost in "ar~ding.

I _____________

TEST NO. 311-1. RESULTS OF PFFLUX OXIDATION-CORROSION TEST ON M-1082ta) AT 392OF

Vis. l00°F Vis Vis. Neut. Ne)., Oil Loss,
cs/1000 F Increase, , cs/210'F mg KOH/g wt. ,

Initial 15.11 - 3.85 0.20
16 'ir 15.04 -0.5 3.75 0.77
24 hr 14.98 -0.9 3.7' 1.05
40 hr 17.72 +17.3 4.13 10.66
4, hr 19.P0 +31.0 4.33 15.00 5

Metal Specimen Data Test Cell Data

Weight change, mg/cmr: A! +0.16 Sludge in ofl: 200-mesh flilter Trace
Ti +0.04 Centrifugc, vc¶ q Irace
Ag 40 .t)6
Steel 0.00 Tube deposits: Total denerits 32
Cu -0.32
Mg -0.24 Beakpoinl Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 28

deposits, pitting. 10001' is, hr te I cs/8 hr 30
or etching: Al No changje

Ti No change Test tonrditions
Ag No change
Steel Blue Sample temperature, OF 392
Cu M pitting S1n'ple volume, ml 200
Mg L pitting Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1: 1) of 0-67-7 and 0-67-20. I1



TEST NO. 342-i. PESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-829 AT 3920F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210°1 mg KOH/g wt, ';

Initial 13.88 - 3.47 0.27
16 hr 14.26 2.7 3.53 0.90
24 hr 14.31 3.1 3.53 1.19
40 hr 14.38 3.6 3.54 1.64
48 hr 14.73 6.1 3.57 4.56 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol '1, Trace
Ag -0.04
Steel -0.02 Tube deposits: Total demerits 19
Cu -0.18
Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 41
deposits, pitting, 100I F vis. hr to 1 cs/8 hr 48+
or etching: At L yellow

Ti Brown 'rest Conditions
Ag Yellow
Steel Blue Sample temperature, 01: 392
Cu Brown & orange Sample volume, ml 200
Mg L yellow Air rate, liters/hz 10

Condensate return Yes

TEST NO. 342-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-830 AT 39201,

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100 0F Increase, % cs/210'1 mg KOH/g wt, ';

Initial 13.62 - 3.39 0.80
16 hr 13.99 2.7 3.46 1.12
24 hr 14.16 4.0 3.50 1.34
40 hr 17.62 29.4 4.06 9.31
48 hr 19.33 41.9 4.24 14.45 1

Metal Specimen Data Test Cell Data

Weight change, Mg/eM 2 : Al -0.02 Sludge in oil: 200-mesh filter 3.7 g
- Ti -0.04 Centrifuge, vol '7, 0.6

Ag -0.10
Steel 0.00 Tube deposits: Total demerits 100
Cu -0.14=, , ,,
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to I nmg KOH/g/8 hr 29

d.posits, pitti;g, 100'F v.s, hr to I cs/8 hr 26
or etching: Al L yellow

Ti Brown Test Conditions
Ag Yellow
Steel Blue 'i..nple temperature, 01- 392
Cu Brown & orange Sample volume, ml )o0
Mg L yellow Air rate, liters/hr Io

Condensate return Yes

I I II9



TEST NO. 342-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-831 AT 39201:

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100l F Increase, % cs/210°F mg KOH/g wt, I/

Initial 14.52 - 3.48 0.28
16 hr 15.60 7A4 3.68 0.56
24 hr 15.74 8.4 3.68 0.79
40 hr 15.94 9.8 3.71 1.09
48 hr 16.04 10.5 3.72 3..7 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter Trace
Ti -0.08 Centrifuge, vol 7 0.6
Ag -0.06
Steel -0.04 Tube deposits: Total demerits 39
Cu -0.16
Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hir 42
deposits, pitting, 100I F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Dark blue Sample temperature, 'F 392
Cu Brown & orange Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TES 1 NO. 342-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-832 AT 392OF

Vis, 100'F Vis Vis, Neut. No., Oil Loss,

cs/1000 F Increase, % cs/210°1 mg KOH/g wt, %

Initial 13.76 - 3.37 0.31
16 hr 14.66 6.5 3.52 0.48
24 hr 14.83 7.8 3.52 0.76
40 hr 15.03 9.2 3.57 1.23
48 hr 15.36 11.6 3.61 2.18 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter Trace
Ti -0.08 Centrifuge, vol • 0.4
Ag -0.10
Steel -0.06 Tube deposits: Total demerits 53
Cu -0.14
Mg +0.14 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 44

deposits, pitting, 10001 vis, hr to I cs/8 hr 48+

or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel Dark blue Samp!e temperature. 01: 392
Cu Brown & orange Sample volume, ml 200
Mg L blue Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 343-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-60-18 AT 392 0 1'

Vis, 100I F Vis Vis. Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210°1 mg KOH/g wt. '4;

Initial 12.12 - 3.19 0.20
16 hr 12.87 6.2 3.30 1.48
24 hr 12.91 6.5 3.31 1.80
40 hr 12.97 7.0 3.34 2.65
48 hr 12.89 6.4 3.30 3.40 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.16 Sludge in oil: 200-mesh filter Trace
Ti +0.20 Centrifuge, vol '7 Trace
Ag +0.12

Steel +0.12 Tube deposits: Total demerits 362
Cu -0.28
Mg +0.10 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg YOH/g/8 hr 47
deposits, pitting, lt;0°F vis, hr to I cs/9 hr 48+
or etching: Al Dark brown

Ti Black deposit Test Conditions
Ag Dark brown
Steel Black Sample temperature, 'F 392
Cu L pitting Sample volume, ml 200
Mg Black Air rate, liters/hi 10

Condensate return Yes

TEST NO. 343-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-3 AT 39201

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100'F Increase, % cs/210'1: mg KOH/g %t, ';

Initial 12.77 -- 3.13 0.24
16 hr 13.52 5.9 3.24 0.71
24 hr 13.67 7.0 3.27 0.91
40 hr 13.92 9.0 3.31 1.16
48 hr 13.95 9.2 3.32 1.39 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.06 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.10
Steel -0.02 Tube deposits: Total demerits 2
Cu +0.10
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100"F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue-green Sample temperature, 'F 392

Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hi 10

Condensate return Yes
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TEST NO. 343-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 392 0 F

Vias, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F incre.,se,% cs/2100 1 mg KOH/g wt,%

Initial 17.34 -- 4.58 0.26
16 hi 16.80 -3.1 4.40 1.12
24 hr 16.56 -4.5 4.33 1.41
40 hr 15.44 -11.0 3.89 8.16
48 hr 16.66 -3.9 4.01 15.39 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol '7, None
Ag -0.04
Steel 0.00 Tube deposits: Total demerits 116
Cu -0.76
Mg -1.20 Breakpoint Data

Metal discoloratao- Neut. no., hr to 1 mg KOH/g/8 hr 28
deposits, pitting, I00°F vis, hr to I cs/8 hr 45
or etchir.g: Al L yellow

Ti Purple Test Conditions
Ag L yellow
Steel Green Sample temperature, 'F 392
Cu L etching Sample volume. ml 200
Mg M etching Air rate, liters/hr 10

Condensate return Yes

TEST NO. 343-4. RESULTS OF REFLUX OXIDATION.CORROSION T1'1S )ON .607.9 AT 3920F

Vis, 100*F Vis Vis, Nent. No,, Oil Loss,
cs/100I F Increase. 7, cs/210 01 m' 'OH/g wt, '.

Initial 14.87 - 3.69 0.04
16 hr 14.97 +0.7 3.70 0.85
24 hr 14.91 +0.3 3.69 1.05
40 hr 14.75 -0.8 3.63 1.57
48 hr 14.70 -1.1 3.58 2.79 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol 1Z None
Ag -0.06
Steel +0.02 Tube deposits: Total demerits 58
Cu -0.04
Mg -0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 43
deposits, pitting, 1000 F vis, hr to 1 cs/8 hr 48+
or etching: Al L yellow

Ti Yellow Test Conditions
Ag Yellow
Steel Blue Sample temperature, 'F 392
Cu Green Sample volume, ml 200
Mg L yellow Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 343-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-11 AT 392 0F

Vis, 1000 F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210°1: mg KOH/g wt, '

Initial 13.26 - 3.21 0.05
16 hr 14.02 5.7 3.34 3.63
24 hr 14.19 7.0 3.37 3.86
40 hr 14.48 9.2 3.41 1.19
48 hr 14.59 10.0 3.43 1.37 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol 'f Nune
Ag -0.02
Steel 0.00 Tube deposits: Total demerits 0
Cu -0.02
Mg 0.00 Breakpoint Data

Metal discolordtion, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100I F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue-green Sample temperature, 'F 392
Cu Yellow Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 343-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 392 0F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100'F Increase, % cs/210°t: mg KOH/g wt ',

Initial 13.63 - 3.30 0.22
16 lsr 14.30 4.9 3.38 0.52
24 hr 14.47 6.2 3.42 0.70
40 hr 14.73 8.1 3.45 0.89
48 hr 14.84 8.9 3.47 1.11 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter Trace
Ti -0.04 Centrifuge, vol 7, None
Ag 0.00
Steel -0.02 Tube deposits: Total demerits 16
Cu -0.06
Mg 0.00 Bleakpoint Data

Metal discoloration, Neut. no., hr tc 1 '.g KOH/g/8 hr 43+

deposits, pitting, 100'F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti L yellow Test Conditions
Ag Gray
Steel Blue-green Sample temperature, 'F 392
Cu Brown Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensatc return Yes
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TEST NO. 343-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 392 0 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100F Increase, % cs/210 01: mg KOH/g wt, %

Initial 13.04 - 3.47 0.24
16 hr 13.18 1.1 3.46 1.94
24 hr 13.20 1.2 3.45 2.17
40 hr 13.25 1.6 3.44 3.01
48 hr 14.07 7.9 3.51 10.12 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.10 Centrifige, vol 7 None
Ag -0.06
Steel -0.04 Tube deposits: Total demerits 0
Cu -0.10
Mg -0.24 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 39
deposits, pitting, IO0F vis, hr to I cs/8 hr 46
or etching: Al No change

Ti No change Test Conditions
Ag Gray
Steel Brown Sample temperature, 'F 392
Cu Black Sample volume, ml 200
Mg H etching & L pitting Air rate, liters/hr 10

Condensate return Yes

TEST NO. 343-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 392 0 F

Vis, 100I F Vis Vis, Neut. No., Oil Loss,

c,/100°F Increase, % cs/210F1 mg KOH/g wt ,

Initial 13.29 - 3.21 0.00
16 hr 13.99 5.3 3.34 0.29
24 hr 14.21 6.9 3.36 0.50
40 hr 14.41 8.4 3.40 0.71
48 hr 14.52 9.3 341 0.85 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 2... ...s.. "ter None
Ti -0.08 Centrifuge, vol '7 None
Ag 0.00
Steel -0.02 Tube deposits Total demerits 8
Cu -0.02
Mg -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, I00 0 F vis, hr to I cs/8 hr 48+
or etching: Al L yellow

Tt L green Test Conditions
Ag L yellow
Steel Blue-green Sample temperature, 0 F 392
Cu Orange & green Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 344-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-841 AT 401°F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/2100 1 mg KOH/g wt, 'Z

Initial 12.44 - 3.22 0.18
16 hr 13.16 5.8 3.33 1.72
24 hr 13.35 7.3 3.37 2.40
40 hr 13.67 9.9 3.42 3.79
48 hr 13.81 11.0 3.44 3.18 4

Metal Specimen Data Test Cell Dmta

Weight change, mg/cm2 : Al -0.02 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol r Trace
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 43
Cu +0.06 ,,
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 24
deposits, pitting, 100I F vis, hit to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Purple Sample temperature, 'F 401
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 344-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-842 AT 401OF

Vis, 100I F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, 7, cs/2100 1 mg KOH/g wt ',

Initial 12.47 - 3.22 0.08
16 hr 13.14 5.4 3.33 1.59
24 hr 13.36 7.1 3.37 2.47
40 hr 13.68 9.7 3.42 3141

8 hr 13.74 10.2 3.43 4.17 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol ,; Trace
Ag +0.02

Steel 0.00 Tube deposits: Total demerits 21
Cu +O.02
Mg -0.1 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hrt 48+
deposits, pitting. IO00F: vis, hr to I cs!, hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Purple Sample timperature. 'l' 401
Cu Gold Sample vt lume, ml 200
Mg No change Air rate, litL.rs/hr t0

Condensate :cturn Yea
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TEST NO. 344-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-843 AT 401OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210*1 mg KOH/g wt, %

Initial 12.47 - 3.22 0.08
16 hr 13.13 5.3 3.33 1.66
24 hr 13.36 7.1 3.37 2.60
40 hr 13.75 10.3 3.42 3.66
48 hr 13.78 10.5 3.44 4.09 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter Trace
Ti -0.02 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits: Totai demerits 29
Cu +0.04
Mg -0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 ing KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to I cs/8 hr 49+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue & yellow Sample temperature. OF 401
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 345-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-60-18 AT 401OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/2100 1l mg KOH/g wt, '•

Initial 12.12 - 3,19 0.20
16 hr 12.91 6.5 3.31 1.84
24 hr 13.01 7.3 3.32 2.65
40 hr 14.07 16.1 3.48 10.06
48 hr 15.95 31.6 3.78 16.84 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.20 Sludge in oil: 200-mesh filter Trace
Ti +0.32 Centrifuge, vol %, None
Ag +0.26
Steel +0.24 Tube deposits: Total demerits 396
,7u -0.36 , .,
14g +0.22 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 22
deposits, pitting. I00OF via, hr to 1 cs/8 hr 36
or etching: Al Black deposit -

Ti Black deprsit Test Conditions
As Black dep isit
Steel Black dep sit Sample temperature, °F 401
Cul I pitting Samiple Volume, mlI 200
MS Black deposit Air rate. liters/ht 10

Condensate -etumn Yes
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TEST NO. 345-2. RESULTS OF REFLUX OXIDATIONCORROSION TEST ON 0-67-3 AT 401OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,

cs/1000F Increase, % cs/210 01: mg KOH/g wt, %

Initial 12.77 - 3.13 0.24
16 hr 13.66 7.0 3.27 0.92
24 hr 13.83 8.3 3.30 1.19
40 hr 14.10 10.4 3.34 1.55
48 hr 14.23 11.4 3.36 2.02 1

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol % None
AS -0.04
Steel v0.04 Tube deposits: Total demerits 8
Cu +012 .. _,,_
M8 0.00 Breal'.point Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, 100*F vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Green Sample temperature, 01: 401
Cu Orange Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 345-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 40101:

Vis, 100 "F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Incr.asse. cs/210°1 mg KOH/g wt,.;

Initial 17.34 4.58 0.26
16 hr 16.29 6.1 4.25 1.64
24 hr 15.60 10.0 3.88 7.92
40 hr 21.27 .22.7 4.93 17.26
48 hr 132.3 +663 25.50 20.2 8

Metal Specimen Data Test Ceal Data

Weight change, mg/-m 2 : Al 0.02 Sludge in oil: 200-mesi- filter Trace
Ti +0.04 ('entrifuge, vol-, Trace
Ag 0.04
Steel +0.04 lubc deposts: Total demerits 1l9
C u t.52 ..... ..
.Mg 41.9 Hreakpoint Data

Metal di.coloratwon. Neut. no., hr to I mg KOtiigiB hr I'.

depo tits, pitting. 
0',°l vii, h to i cs/N h 12

o r e tc h in g A l I. b ro w n . .. . ..

Ti Tan Test (ondittons

Ag Yellow
Stec: (;een Soplzie temperature, 01 40 I

Cu L A M pitting Sample vo;um,. ml 200
•Mg I etching Aur rate. hter,, hr 10

-"j Co ndsate returtl Y.t
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TEST NO. 3454. RESULTS OF REFLUX OXIDATION.OIRROSION TEST ON 047-9 AT 401*F

V-. 1ooF Vi- vi. ,Ismt. NO.. Oi Losm.ca/100*r limcre . 5c•w2l- ins KOMsm.'

Initial 14.87 - 3.69 0.04
16 hr 14.39 +0.1 3-67 I.t2
24 hr 14.81 -0.4 3.64 !.41
40 hr 15-55 +4.6 3.67 7.49
48 ht 17.29 +16-3 3.94 12.21 4

Meta Speckiau Data Test Cell Dta

Weight clump, mg/cm 2 : Al -0.04 Sldge in oil- 200imesh filt None
1i +$).04 Centrifuge. vol V Trace

Ag -0.04
Steel 0.00 Tube depots: Total demeuits 64
Cu -0.32 _., ,
Mg -0.04 Breakpoint Data

Metal discoloration. et. no.. hr to Img KOH/I8 : 28
deposits. pitting. I Fws. hr to I s: hr 45
or etching: Al L brown

Ti Gid Test Conditions
As Yellow
Steel Bke-e Sample temperature. °F 401
Cu L pitting Sample volune. m 200
M L brown .AW rate. literifr 10

Condenste return -t es

TLST NO. 345-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-I1 AT 401°F

Vis, IOF Vis Vis. Ncut. No.. Oil Loss.

cs/I0°F lncase, % cs€210-F mg KOIg/.
Initil 13.25 - 3.24 0.06
16 hr 14.17 6.9 3.36 0.92

24 hi 14.39 8.6 3.40 1.19
40 hr 14.82 11.8 3.46 1.80
48 hr 15.89 19.9 3.60 4.38

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
"!• 0.00 Centrifuge. vol % None
Ag --0.06
Steel +0.02 Tube deposits: TcWui demerits 2
Cu -0.04
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH.'g/8 hr 40
deposits, pitting, l00eF vis hr to I cs/8 hr 43
or ctching: Al No change

Ti No change Test Conditions
AS No change
Steel L green Sample temperature, °F 401
Cu Gold Sample volume, ml 200
Mg No chan" Air rate, bters/hr 10

Condensate return Yes
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TE.T NO. 145-6. RESULIS OF REFLUX OXIDATION.CORROSION TEST ON 0-67-20 AT 401 :

Vis. iO00F Vis Va. seat. No.. Oil Loss
a/IOVF macm. cs/210*t rg KOlt/g

Ini,.w 13.48 - 3.25 0.21
16 iv 14.42 7.0 3.40 0.74
24 hr 14.63 8.5 3.44 0.90
40 hr 15.03 1130 3.53 [751
48 hr 15.23 13.0 353 .75 2

Metal Specime Data Test Cell Data
Weight change. mgrc, 2 : Al 0.00 S1 T, in oil: 2-N)-mesh t'er Trce

T, 0.00 CenLiuge. vo' 5 Trace
A 0.0o
Steel +.04 Tube depoits: Total demerits 26
Cu -0.14
Mig 0.00 Breakpoint Data

Metal discolautoa, mw. n,.. hr to I mg KOHgIS 48+
deposts. pkiw 100*F vis. hr to I CS/8 IiS 48-
o etchng: Al No duage

Ti %-6 change Test C~nditions
AS Gray
Steel Bluelmm Sample temperature. OF 401
Cu Broa&. Sample volume. ml 200
Mg No change Air rate. litersfh 10

Czndensate return Yes

'EST NO. 345-7. RESULTS OF RErLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 40 OF

1 _00%F Vis Vis. Neut. No.. Oil Loss.

cs/100-F bnwase. cs/210*1 mg KOH/g wtJ-

InitIal 13.04 - 3.47 0.24
16 hr 13.29 1.9 3.46 2.93
24 hr 13-34 2. 3.46 3.57
40 hr 15.51 3.'73 14.66
48 hr 17.94 37.6 4.09 25.3 6

Metal Specimen Data Test Cell Data

Weight change, mbJcm 2 : Al '0.04 Sludge in oil: 200-mesh fdter None
Ti -0.02 Centrifuge, voi Tiace
Ag -0.06
Steel 0.00 Tube deposits: Total demerits 3
Cu -0.30

g -2.42 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/gJ8 hr 11
deposits, pitting. IOO0 F vis, hr to I cs/I hr 32
or etching: Al No change

Ti No change Test Conditions
Ag Gray
Steel Blue-green Sample temperature, OF 401
Cu L etching Sample volume, ml 200
Mg M & H pitting Air rate. liters/hr 10

Condensate return Yes
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TEST NO. 3454. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 401°F

Vii. 1000F Vis Vis, Neut. No., Oil Loss,

cs/100OF Incneaue% cs/210-F" mg KOH/g wt, Ic

Initial 13.29 - 3.21 0.00
16 hr 14.16 6.5 3.35 0.55
24 hr 14.37 8.1 3.38 0.74
40 hr 14.67 10.4 3.43 1.08
48 hit 14.81 11.4 3.44 1.45 2

Metal Specimen Data Test CeU Data

Weight change, ma/cm2: Al *0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 9, None
Ag -0.06
Steel 40.02 Tube deposits: Total demerits 19
Cu -0.04
Mg 40.02 Breakpoint Data

Metal discoloration. ,eut. no., hr to I mg KOH/gI8 hr 48+
deposits, pitting. 10(JF ýis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Gold Sample temperature, OF 401
Cu Orange Sample volume, ml 200
Mg No change Air rate. liters/hl 10

Condensate return Yes

TEST NO. 346-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-839 AT 385OF

Vis, 100I F Vis Vis, Neut. No., Oil Loss,
cs/100-F Increase, % cs/2100 F mg KOH/g wt, %

Iqitial 13.66 - 3.34 0.23
.6 hr 13.91 1.8 3.32 0.38
24 hr 14.07 3.0 3.35 0.57
40 hr 14.35 5.1 3.39 0.94
48 hr 14.45 5.8 3.41 1.08 3

Metal Specimen Dath Test Cell Data

Weight change, mg/cm 2 . A] 40.06 Sludge in oil: 200-mesh filter None
Ti +0.18 Centrifuge, vol % None
Ag +0.08
Steel +0.02 Tube deposits: Total demerits 0

Cu 40.08 ,__

Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+

deposits, pitting, 100I F vis, hr to cs/8hr 48+
or etching: Al No change "

Ti No change Test Conditions
Ag No change
Steel Blue-geen Sample temperature, OF 385

CLu Yellow Sample volume, ml 200

Mg No change Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 346-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-840 AT 385OF

Vis, 100I F Vis Vis, Neut. No., Oil Loss,

cs/100*F Increase, % cs/21091: mg KOH/g wt, %

Initial 13.29 - 3.22 0.08
16 hr 14.69 .0.5 3.52 1.02
24 hr 14.86 11.8 3.55 1.16
40 hr 15.15 14.0 3.60 1.36
48 hr 15.25 14.7 3.62 1.63 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.12 Sludge in oil: 200-mesh flter None
Ti +0.10 Centrifuge, vol • None
Ag +0.12

Steel +0.08 Tube deposits: Total demerits 2
Cu -0.18
Mg +0.10 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100"F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Purple Sample temperature, OF 385
Cu Blue & yellow Sample volume, ml 200
Mg Gray Air rate. liters/hr 10

Condensate return Yes

TEST NO. 347-1. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON ATL-840 AT 3920 F

Vis, 100°F Vis Vis. Neut. No., Oil Loss,

cs/1000 F Increase, % cs/210°I, mg KOH/g wt, 'I,

Initial 13.29 - 3.22 0.08
16 hr 14.04 5.6 3.34 0.68
24 hr 14.21 6.9 3.37 0.84
40 hr 14.46 8.8 3.41 1.20
48 hr 14.57 9.6 3.43 1.49 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.06 Centrifuge, vol 7 None
Ag -0.02
Steel -0.02 Tube deposits: Total demerits I
Cu +0.02
Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+

deposits, pitting, 100I F vis, hf to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue-green Sample temperature, OF 392
Cu Yellow Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 347-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-850 AT 3920 F

Via, 100'F Vis Vis, Neut. No., Oil Loss,

cs/100*F Increase, % cs/210*l: ing KOH/g wt, 7T

Initial 15.19 - 3.54 0.11
16 hr 15.72 3.5 3,62 0.44
24 hi 15.94 4.9 3.66 0.58
40 hr 16.17 6.5 3.70 0.75
48 hr 16.33 7.5 3.72 0.98 2

Metal Specimen Data Test Ceil Data

Weight change, mg/cm 2 : Al -0.10 Sludge in oil: 200-mesh filter Trace
Ti -0.06 Centrifuge, vol ", Trace
Ag -0.02
Steel -0.02 Tube deposits: Total demerits 46
Cu -0.06
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g1J1 ht 48+
deposits, pitting, 1000F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue-green Sample temperature, 'F 392
Cu Orange Sample volume, ml 200
Mg Gray Air rate, liters/hi 10

Condensate return Yes

TEST NO. 347-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-851 AT 392 0F

Vis, 100'F Vis Vis. Neut. No., Oil Loss.
cs/1000 F Increase, % cs/2100 1 mg KOH/g wt ',

Initial 15.43 - 3.60 0.13
16 hr 15.96 3.4 3.67 0.50
24 hr 16.14 4.6 3.71 0.49
40 hr 16.45 6.6 3.76 0.77
48 hr 16.63 7.8 3.80 1.00 2

Metal Specimen Data Test Cell Data

Weigbt change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter Trace
Ti -0.02 Centrifuge, vol 5 0.8
A#• 0.00
St tel -0.04 Tube deposits: Total demerits 34
Cu +0.02
Mg +0.08 Breakpoint Data

Metal d~icoloration, Neut. no., hr to I mg KOH/I/8 hr 48+
deposits, pitting, IOOCF vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue-green Sample temperature, OF 392
Cu Orange Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes
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TEST NO, 3474. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-852 AT 3920F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,

cs/100*F Increase, % cs/2100 1i mg KOH/g wt.,

Initial 16.75 - 3.81 0.10
16 h' 17.30 3.3 3.91 0.49
24 hr 17,59 5.0 3.92 0.63
40 hi 17.76 6.0 3.94 0.90
48 hr 18.05 7.8 3.98 1.12 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm2: Al +0.02 Sludge in oil: 200-mesh filter Trace
Ti -0.08 Centrifuge, vol % 0.4
Ag -0.04
Steel 0.00 Tube deposits: Total demerits 37
Cu -0.06
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting. I000 F vis, hr to I cs/8 hi 48+
or etching: Al No change

Ti No change Test Conditions
Ag Brown
Steel Blue-green Sample temperature, 'F 392
Cu Gold Sample volume, ml 200
Mg Yellow Air rate, liters/hr 10

Condensate return Yes

TEST NO. 347,5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-853 AT 392 0 F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210°I: mg KOH/g wt. %

Initial 16.18 - 3.70 0.21
16 hr 16.73 3.4 3.78 0.74
24 hr 16.94 4.7 3.83 0.94
40 hr 17.48 8.0 3.90 1.80
48 hr 20.76 28.3 4.32 7.21 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter Trace
Ti +0.02 Centrifuge, vol 7, Trace
Ag 0.00
Steel +0.08 Tube deposits: Total demerits 34
Cu -0.24 . ...
Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hi 40
deposits, pitting, I001F vis, hr to I cs/8 hi 41
or etching: Al No change

Ti L brown Test Conditions
Ag L yellow
Steel Blue-green Sample temperature, 'F 392
Cu L pitting Sample volume, ml 200
Mg L yellow Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 347-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-854 AT 392-F

Vis, 100I F Vis Vis, Neut. No., Oil Loss,

cs/100°F Increase, % cs/210°F mg KOH/g wt, %

Initial 13.69 - 3.33 0.13
16 hr 14.40 5.2 3.45 0.47
24 hr 14.83 8.3 3.48 0.65
40 hx- 14.99 9.5 3.51 0.82
48 hr 15.14 10.6 3.52 0.95 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter Trace
Ti +0.04 Centrifuge, vol % Trace
Ag +0.08
Steel +0.16 Tube deposits: Total demerits 51
Cu +0.06
Mg +0.18 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 h 48+
deposits, pitting, I00°F vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Dark blue Sample temperature, OF 392
Cu Brown Sample volume, ml 200
Mg L yellow Air rate, liters/hr 10

Condensate return Yes

TEST NO. 347-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-859 AT 392 0F

Vis, 100I F Vis Vis, Neut. No., Oil Loss,
cs/100l F Increase, % cs/210*F mg KOH/g wt, %

Initial 13.46 - 3.40 0.57
16 hr 15.16 12.6 3.68 3.82
24 hr 17.11 27.1 3.94 9.44
40 hr 21.17 57.3 4.60 18.30
48 hr 24.15 79.4 5.02 22.4 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm2: Al -0.02 Sludge in oil: 200-mesh filter Trace
Ti +0.04 Centrifuge, vol % 1.2
Ag +0.04
Steel +0.10 Tube deposits: Total demerits 154
Cu -1.08 ___
Mg -1.52 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 7
deposits, pitting, IOO0 F vis, hr to 1 cs/8 hr 11
or etching: Al No change

Ti L brown Test Conditions
Ag L yellow
Steel Blue Sample temperature, OF 392
Cu L pitting & M etching Sample volume, ml 200
Mg H pitting Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 347-8. RESULTS 01: REFLUX OXIDATION-CORROSION TEIST ON 0-68-7 AT 39201.

Vis, 100 1: Vis Vis. Neut. No.. Oil Loss,
cs/100°F Increase,'.", csj21 0 I mg KOH/g wt. 1,

Initial 13.69 3.38 0.08
16 hr 14.44 5.5 3.50 0.85
24 hr 14.65 7.0 3.54 1.25
40 hr 14.91 8.9 3.59 1.92
48 hr 15.06 10.0 3.61 2,22 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al --0.06 Sludge in oil: 200-mesh fidter None
Ti +0.04 Centrifuge, vol None
Ag +0.04
Steel +0.12 Tube deposits: Total demerits 2
Cu +0.12
mg +0.10 Breakpoint Data

Metal discoloration. Neut. no.. hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 10001: vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue-green Sample temperature, 'F 392
Cu Gold Sample volume, ml 200
Mdg No change Air rate. liters/hr 10

Condensate teturn Yes

TEST NO. 348-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-60-18 AT 419OF

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100I F Increase, % cs/210°1 mg KOH/g wt. ',

Initial 12.12 - 3.19 0.20
16 hr 13.20 8.9 3.37 5.03
24 hr 14.41 18.9 3.56 10.48
40 hr 20.23 66.9 4.80 20.8
48 hr 44.74 269 8.91 25.7 8

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.22 Sludge in oil: 200-mesh filter 7.2 g
Ti +0.28 Centrifuge. vol • 24
Ag +0.22
Steel +0.30 Tube deposits: Total demerits 365
Cu -0.60
Mg -1.02 Breakpoint Data

Metal Jiscoloration, Neut. no., hr to 1 mg KOH/g/8 hr 3
deposits, pitting, 1000F vis, hr to I cs/8 hr 18
or atching: Al Brown deposit

Ti Brown deposit Test Conditions
Ag Brown deposit
Steel Gray deposit Sample temperature, '[ 419
Cu L pitting Sample volume, ml 200
Mg M pitting Air rate, liters/hr 10

Condensate return Yes

25



TEST NO. 348-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-3 AT 419OF

Vis, 1000F Vis Vis. Neut. No., Oil Loss,
cs/100*F Increase, % cs/210*l• mg KOH/g wt, ,

Initial 12.77 - 3.13 0.24
1( hr 13.95 9.2 3.31 1.37
24 hr 14.23 11.4 3.35 1.82
40 hr 17.23 34.9 3.79 7.31
48 hr 19.37 51.7 4.13 10.82 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh tilter None
Ti -0.02 Centrifuge, vol % None
Ag --0.02
Steel 0.00 Tube deposits: Total demerits 7
Cu +0.16
Mg -0.92 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 26
deposits, pitting, 100I F vis, hr to I cs/8 hr 29
or etching: Al No change

Ti No change Test Conditions
Ag L browi, .
Steel L green Sample temperature, OF 419
Cu Orange Sample volume, ml 200
Mg L pitting Air rate. liters/hr 10

Condensate return Yes

TEST NO. 348-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 419 0 F

Vis, bl 0 °F Vis Vis, Neut. No.. Oil Loss,
cs/100*F Increase, '7( cs/210'i mg KOH/g wt, %

Initial 17.34 - 4.58 0.26
16 hr 15.57 -10.2 3.88 4.43
24 hr 17.98 +3.7 4.33 12.89
40 hr 383.1 +1209 53.12 18.92
48 hr 1219 +6933 74.58 21.6 10

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol 20
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 260
Cu -1.28
Mg 56.2 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 5
deposits, pitting, 1000 F vis, hr to 1 cs/8 hi 17
or etching: Al L brown

Ti Brown Test Conditions
Ag L yellow
Steel Green Sample temperature, OF 419
Cu L pitting & etching Sample volume. ml 200
Mg 90';; destroyed Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 3484. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 419°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210 0 1 mg KOH/g wt, '4

Initial 14.87 - 3.69 0.04
16 h" 14.67 -1.3 3.60 3.83
24 hr 15.46 +4.0 3.65 7.11
40 hr 19.58 +31.7 4.31 15.46
48 hr 22.32 +50.1 4.75 18.91 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % None
Ag +0.02
Steel 0.00 Tube deposits: Total demerits 104
Cu -0.82 . ,
Mg -0.14 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 6

deposits, pitting, 100 0F vis, hr to 1 cs/8 hr 28

or etching: Al L brown
Ti Blue Tes, Conditions
Ag Brown
Steel Green Sample temperature, 'F 419
Cu L pitting Sample volume, ml 200
Mg Brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 348-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-11 AT 419OF

Vis, 1000F Vis Vis, Neut. No., Oil Loss,
cs/IOOF Increase, % cs/210*!• mg KOH/g wt, ',

Initial 13.25 - 3.24 0.06
16 hr 14.59 10.1 3.42 1.81
24 hr 15.79 19.2 3.59 4.29
40 hr 20.94 58.0 4.28 9.71
48 hr 24.04 81.4 4.71 1191 7

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 1 None
Ag -0.02
Steel +0.02 Tube deposits: Total demerits 3
Cu 0.00
Mg -0.76 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/gI8 hr 10
deposits, pitting, I000F vis, hr to I cs/8 hr 30
or etching: Al No change

Ti No change Test Conditions
Ag L brown
Steel Pink Sample temperature, 'F 419
Cu Gold Sample volume, ml 200
Mg L pitting Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 348-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 419 0 F

Vis, 100*F Via Vis, Neut. No., Oil Lou,
cu/100°F Increase, % cs/210*F mg KOH/# wt %

Initial 13.48 - 3.25 0.21
16 hr 14.79 9.7 3.46 1.32
24 hr 15.23 13.0 3.53 1.89
40 hr 18.16 34.7 3.94 7.23
48 hr 20.66 53.3 4.31 11.19 5

Metal Specimen Data -t Cel Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh ':-r Trace
Ti +0.02 Centrifuge, vol % None
AS +0.04
Steel +0.02 Tube deposits: Total demerits 17
Cu -0.24 , ,,
Mg -0.96 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 29
deposits, pitting, 100-F via, hr to 1 cs/8 hr 29
or etching: Al No change

Ti L brown Test Conditions
AS L yellow
Steel Blue-green Sample temperature, 'F 419
Cu L etching Sample volume, ml 200
Mg M pitting Air rate, liters/hr 10

Condensate return Yes

TEST NO. 348-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0.67-24 AT 419OF

Via, I00°F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/2100 F mg KOH/g wt, 1

Initial 13.04 - 3.47 0.24
16 hr 13.59 4.2 3.46 6.88
24 hr 15.31 17.4 3.70 15.45
40 hr 21.14 62.1 4.61 31.2
48 hr 28.05 115 5.73 37.8 11

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200.mesh filter Trace
Ti +0.02 Centrifuge, vol % Trace
AS 0.00 r,
Steel 0.00 Tube deposits: Total demerits 20
Cu -0.66 ,
Mg -6.14 Breakpoint Data

Metal discoloration, Neut. no., hr to I ms KOH/g/8 hr < 8
depcsits, pitting, 100I F vis, hr to I cs/8 hr 16
or etching: Al L yellow

Ti No change Test Conditions
Ag Gray
Steel Blue-green Sample temperature, *F 419
Cu L pitting Sample volume, m, 200
Mg H pitting & M etching Air rate, titers/hr 10

Condensate return Yes
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TEST NO. 348-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 41901

Vis, I 0C0. Vis Vis, Neut. No., Oil Loss,
cs/1000F Increase, % cs/210°1 mg KOH/g wt, ';;

Initial 13-29 - 3.2 ! 0.00
16 hr 14.49 9.0 3.39 1.02
24 hr 14.83 11.6 3.45 1.48
40 hr 16.46 23.9 3.68 4.42
48 hr 18.38 38.3 3.98 9.07 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +G.02 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol 7, None
Ag +0.02
Steel 0.00 Tube deposits: Total demerits 1,
Cu -0.40
Mg -0.50 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg Krtn,'ý/8 lu" 32
deposits, pitting, 10001: vis, hr to I cs/8 hr 35
or etching: Al L brown

Ti Brown Test Conditions
Ag L yellow
Steel Gold Sample temperature, OF 419
Cu L etching Sample volume, ml 200
Mg L pitting Air tate, liters/hr 10

Condensate return Yes

TEST NO. 349-I. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-108 2 (a) AT 385OF

Vis, 100I F Vis Vis, Neut. No., Oil Loss,
cs/1000°F Increase, ' cs[/210*t• mg KOH/g wt, ';

Initial 15.20 - 3.86 0.23
16 hr 15.09 -0.7 3.77 0.57
24 hr 15.15 -0.3 3.89 0.70
40 hz 15.08 -0.8 3.74 1.14
48 hr 15.92 +4.7 3.76 6.64 3

Metal Specimen Data Test Celi Data

Weight change, mg!cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol Trace
Ag -0.02
Steel -0.02 Tube deposits: Total demerits 28
Cu -0.02
Mg -0.06 Breakpoint Data

Metal discoloration, Neut. he., hu" to I mg KOll/,8 hi 39
deposits, pitting, lOO00: vis. ht to I cs/8 hr 46

or etching: Al No change
Ti No change Test Conditions
Ag L brown
Steel Blue Sample temperature, '1, 385
('u Orange Sample volume, ml 200
Mg No change Au rate, liters/hr 10

Condensate return Yes

(A) Blend (0:1) of 0-67-7 and 0-67-20.
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I EST NO. 349-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST O0.I ATL-868 AT 3850F

Via. 100°F Vir Vis. Neut. No.. Oil LoSS.
zs/100F Increase. % cs/210 °F mg KOHjg wt. ',

Initial 12.93 - 3.46 0.26
16 hr 13.04 0.9 3.45 1.53
24 h, 13.07 i.1 3.46 1.77
40 hr 13.15 1.7 3.44 2.27
48 hr 13.15 1.7 3.43 2.51 2

Metal Sr :,Imen Data T-s, Cell Daft

Weight chx-;, mg/cm.: Al 00O) Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge. vol o None
Ag -0.04
Steel -0.02 Tube deposits: Total demerits 2
Cu O0.r

Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/gi8 hr 43+
deposits, pitting, 100I F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag Gray
Steel No change '-ample temperature, °F 385
Cu Brown Sample volume. ml 200
Mg L green Air rate, liters/hr 10

Condensate return Yes

TEST Nu. 349-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1103(a) AT 385OF

Vis, 100%F Vis Vis, Neut. No., Oil Loss,
cs/100'F Increase, % cs/210°F mg KOH/g wt, V

Initial 14.09 - 3.48 0.20
16 hr 14.57 3.4 3.53 0.47
24 hr 14.69 4.3 3.55 0.60
40 hr 14.79 5.0 3.55 0.76
48 hr 14.82 5.2 3.56 1.00 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 2U0-mesh ;idter Trace
Ti +0.02 Centnfuge, vol % None
Ag -0.02
Steel -0,02 Tube deposits: Total demerits 26
Cu -0.02
Mg - .'A2 Breakpoint Data

Mctal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+

deposits, pitting, 100I F vis, hr to I cs/8 hr 48+

or etching: Al No change
Ti No changi- Test Conditions
Ag Gray
Steel Blue Sample temperature, °F 385
Cu Yellow Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

(a) Blend (4:1) of 0-67-20 and 0-67-7.
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TEST NO. 350-4. RESULTS OF REFLUX OXIDATIONCORROSION TEST ON 0-467-7 AT 34701-

Vis, I00 o Vis Vis. Neut. No.. Oil Loss.
cs/100F Increase.k csj2l 0 -F rg KOHI/ wt.__ _

Initial 17.34 - 4.58 0.26
7 days j6.89 -2.6 4.43 1.14

14 days 15.86 -8.5 4.17 2.56
21 days 26.01 *50.0 5.68 34.8
26 days (a) - (a) 44.9 14

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter (a)
Ti +0.12 Centrifuge, vol ,7 72
Ag -0.02
Steel +0.06 Tube deposits: Total demerits 387
Cu -3.18
Mg -1.22 Breakpoint Data

Metal discoloration, Neut. no., days to I mg KOH/g/4 days 15
deposits, pitting. 100'F vis, days to I cs/4 days 19
or etching: Al L yellow

Ti Yellow Test Conditions
Ag Brown
Steel Purple Sample temperature, OF 347
Cu L etching Sample votr:me, ml 200
Mg H pitting Air rate, liters/hr 10

Condensate return Yes

(a) Semisolid-analysis not possible.

TEST NO. 350-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 347 0F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
csi I 00; F Increase, % cs/210°F mg KOH/g wt, 'C

Initial 17.34 - 4.58 0.26
7 days 16.87 -2.7 4.44 1.14

14 days 15.97 -7.9 4.18 2.26
21 days 25.36 +46.3 4.86 29.2
26 days (a) - (a) 51.4 12

Metal Specuijrn Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter (a)
Ti +0.12 Centrifuge, vol % 68
Ag -0.02
Steel +0.06 Tube deposits: Total demerits 365
Cu -2.76 ,
Mg -0.58 Breakpoint Data

Metal discoloration, Neut. no., days to I mg KOH/g/4 days 15
deposits, pitting, 1000 F vis, days to I cs/4 days 16
or etching: At I yellow

Ti Yellow Test Conditions
Ag L brown
Steel Purple Sample temperature, OF 347
Cu L pitting & L etching Sample volume, ml 200
Mg M pitting Air rate, liters/hr 10

Condensate return Yes

(a) Scmisolid-analysis not possible.
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TEST NO. 350-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 3470 F

Vis, 100F Vis Vis, Neut. No., Oil Loss.

cs/100°F Increase, % cs/210 0F mg KOH/g wt, wt

Initial 14.87 - 3.69 0.04
7 days 15.!4 1.8 3.73 0.89

14 days 14.98 0.7 3.69 1.28
21 days i 5.16 2.0 3.70 1.69
26 days 15.21 2.3 3.71 1.84 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti +0.10 Centrifuge, vol % None
Ag -0.10
Steel +0.n6 Tube deposits: Total demerits 66
Cu -0.18
Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting, 100I F vis, days to 1 cs/4 days 26+
or etchinr,: Al No change

Ti Blue Test Conditions
Ag L purple
Steel Blue-green Sample temperature, 'F 347
Cu Brown Sample volume, ml 200
Mg No change Air rate, l)iteis/hr 10

Condensate return Yes

TEST NO. 350-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 347 0 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,

cs/100I F Increase, % cs/210'F mg KOH/g wt, %

Initial 14.87 - 3.69 0.04
7 days 15.12 1.7 3.74 0.83

14 days 15.02 1.0 3.69 1.22
21 days 15.11 1.6 3.68 1.86
26 days 15.22 2.4 3.70 2.11 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag -0.08
Steel -0.02 Tube deposits: Total demerits 70
Cu -0.18
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., days to i mg KOH/g/4 days 26+
deposits, pitting, 100"F vis, days to 1 cs/4 'lays 26+
or etching: Al No change

Ti Blue Test Conditions
Ag L purple
Steel Blue-green Sample temperature, 01: 347
Cu Brown Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate rc turn Yes
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TEST NO. 350-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 347 0 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %

Initial 13.04 - 3.47 0.24
7 days 13.29 1.9 3.48 1.68

14 days 13.28 1.8 3.43 3.37
21 days 27.51 111 5.44 45.7
26 days 125.9 865 20.32 59.1 26

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.04 Sludge in oil: 200-mesh filter (a)
Ti -0.02 Centrifuge, vol % 24
Ag -0.20
Steel -0.04 Tube deposits: Total demeri.a 428
Cu -4.86
Mg -1.38 Breakpoint Data

Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 11
deposits, pitting, 100*F vis, days to 1 cs/4 days 16
or etching: Al No change

Ti No change 'fest Conditions
Ag L pitting
Steel No change Sample temperature, OF 347
Cu L pitting & M etching Sample volume, ml 200
Mg M pitting Air rate, liters/hr 10

Condensate return Yes

(a) Sample would not pass filter.

TEST NO. 350-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 3470 F

Vis, 100"F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210'F mg KOH/g wt, %

Initial 13.04 - 3.47 0.24
7 days 13.29 1.9 3.47 1.64

14 days 13.35 2.4 3.43 4.19
21 days 39.73 205 7.00 60.6
26 days 40.48 210 8.84 50.9 26

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.06 Sludge in oil: 200-mesh filter (a)
Ti +0.06 Centrifuge, vol % 16
Ag -0.20
Steel 0.00 Tube deposits: Total demerits 419
Cu -5.06
Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., days to I mg KOH/g/4 days t0
deposits, pitting, 10001' vis, days to I cs/4 days 16
or etching: Al No change

Ti No change Test Conditions
Ag L pitting
Steel No change Sample temperature, OF 347
Cu L pitting & M etching Sample volume, ml 200
Mg L yellow Air rate, liters/hr 10

Condensate return Yes

(a) Sample would not pass filter.
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TEST NO. 351.1. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON M-108 2 (a) AT 392-F

Vis, 100*FVis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210OF mg KOH/g wt, %

Initial 15.20 - 3.85 0.23
16 hr 15.10 -0.7 3.77 0.67
24 h! 15.14 -0.4 3.76 0.85
40 hr 16.52 +8.7 3.85 7.49
48 hr 18.68 +22.9 4.18 13.33 S

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol 7 Trace
Ag -0.06
Steel 0.00 Tube deposits: Total demerits 24
Cu -0.28
Mg -0.12 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 31
deposits, pitting, 100 0 F vis, hi to 1 cs/8 hr 36
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue Sample temperature, OF 392
Cu L etching Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1:1) of 0-67-7 and 0-67-20.

TEST NO. 351-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-868 AT 392 0 F

Vis, 100F Vis Vis, I Neut. No., Oil Loss,
cs/100I F Increase. % cs/210'1: mg KOH/g wet, '

Initial 12.93 - 3.46 0.26
16 hr 13.00 0.5 3.43 1.32
24 hr 13.03 0.8 3.44 1.75
40 hr 13.10 1.3 3.43 2.34
48 hr 13.16 1.8 3.42 2.92 3

Metal Specimen Data Trest Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh falter None
Ti -0.02 Centrifuge, voi '7 None
Ag -0.06
Steel -0.04 Tube deposits: Total demerits 2
Cu --0.04 ._1t
MS +0.16 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting. 1000F: vis, X. :o I cs/8 hr 48+
or etching: Al No change

Ti No change rest Conditions
Ag Gray
Steel L purple Sample temperature, '1- 392
CU Black Sainpie volume, ml 200
M1 L blue Air rate, liters/hr It

Condensate return Yes
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TEST NO. 351-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-11 0 3 (a) AT 392-F

- Y
Vis, 100°F Vis Vis, Neut. No., Oil Loss,

cs/100I F Increase, % cs/210°F mg KOH/g wt, %

Initial 14.09 - 3.48 0.20
16 hr 14.62 3.8 3.54 0.52
24 hr 14.73 4.5 3.54 0.71
40 hr 14.85 5.4 3.55 1.03
48 hr 14.93 6.0 3.57 1.25 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti -0.02 Centrifuge, vol % None
Ag -0.06
Steel 0.00 Tube deposits: Total demerits 34
Cu -0.10
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 000 F vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue Sample temperature, 'F 392
Cu L green Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

(a) Blend (4:1) of 0-67-20 and 0-67-7.

TEST NO. 352-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-60-18 AT 374-F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°[: mg KOH/g wt, %

Initial 12.12 - 3.19 0.20
16 hr 12.81 5.7 3.30 0.82
24 hr 12.96 6.9 3.36 0.99
40 hr 12.94 6.8 3.33 1.31
48 hr 12.66 4.5 3.26 1.44 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti +0.04 Centrifuge, vol 91 Trace
Ag +0.16
Steel -0.02 Tube deposits: Total demerits 260
Cu 0.00
ME +0.08 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, IO0°F vis, hr to I cs/8 hr 48+
or etching: Al L brown

Ti L yellow Test Conditions
AS L yellow
Steel Purple Sample temperature, VF 374
Cu Brown Sample volume, ml 200
Mg Brown Air rate, liters/hr 1O

Condensate return Yes

35



TEST NO. 352-2. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON 0-67-3 AT 3740 F

Via, IO0°F Vis Vis, Neut. No., Oil Loss,
cu/100°F Increase, % cs/210°F mg KOH/g wt, %

Initial 12.77 - 3.13 0.24
16 hr 13.28 4.0 3.21 0.48
24 hr 13.52 5.9 3.23 0.56
40 hr 13.67 7.0 3.27 0.75
48 hr 13.72 7.4 3.28 0.92 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.04
Steel +0.04 Tube deposits: Total demerits 2
Cu +0.14
Mg +0.74 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100OF vis, hr to I cs/8 hr 48+
or etching: Al No change shr

Ti No change Test Conditions
Ag L yellow
Steel Green Sample temperature, OF 374
Cu Gold Sample volume, ml 200
Mg Brown deposit Air rate, liters/hr 10

Condensate return Yes

.1,
TEST NO. 352-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 374 0 F

Vis, [ 100*F Vis Vis, Neut. No., Oil Loss,

cs/100*F lncrease, % cs/210 0 F mg KOH/g wt, %

Initial 17' - 4.58 0.26
16 hr 17. -1.2 4.51 0.65
24 hr 17 -1.4 4.49 0.83
40 hr -2.2 4.45 0.96
48 hr -2.9 4.41 1.22 3

Metal Sptcime,n ,ata Test Cell Data

Weight change, mg/cm2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag +0.02
Steel ý0.04 Tube deposits: Total demerits 49
CL +0.02

hi +0.24 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, 100I F vis, hr to I cs/8 hr 48+
or etching: Al L brown

Ti L yellow Test Conditions
Ag L yellow
Steel Blue Sample temperatu,,, OF 374
Ck! Yellow Sample volume, m! 200
Mg Brown deposit Air rate. titers/hz 10

Condensate retur.t Yes
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TEST NO. 352-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 374OF

Vis,. 100F Vis Vis. Neut. No., Oil Lou,
cs/lOO0 F Increase, % cs/210OF mg KOH/g wt, %

Initial 14.87 - 3.69 0.04
16 hr 15.04 1.1 3.73 0.54
24 hr 15.09 1.5 3.74 0.66
40 hr 15.03 1.1 3.71 0.88
48 hr 15.02 1.0 3.71 0.99 3

Metal Specimen Data Test Cell Data

.Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti +0.10 Centrifuge, vol %, None
Ag +0.06
Steel 0.00 Tube deposits: Total demerits 13
Cu -0.10
Mg +0.20 Breakpoint Data

Metal discoloration, Neut. no., hi to I mg KOH/g/8 hi 48+
deposits, pitting, 100I F vis, hr to 1 cs/8 hr 48+
or etching: Al L brown

Ti Brown Test Conditions
Ag L yellow
Steel Blue Sample temperature, OF 374
Cu Brown Sample volume, ml 200
Mg Black deposit Air rate, liters/hr 10

Condensate return Yes

TEST NO. 352-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-11 AT 3740 F

Vis, 100°F Vif Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210'F mg KOH/g wt, '1

Initial 13.26 - 3.21 0.05
16 hr 13.77 3.C 3.30 0.25
24 hr 13.89 4.8 3.33 0.20
40 hr 14.09 6.3 3,36 0.64
48 hr 14.23 7.3 3.38 0.75 3

Metal Specimen Data 'est Cell Data

Weight change, mg/cm2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol ' None
Ag 0.00
Steel -0.04 Tube deposits: Total demerits 0
Cu -0.02
Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100I F vis, hr to I cs/8 hr 48+
or etching: A[ No change

Ti No change Test Conditions
Ag L yellow
Steel Blue Sample temperature, OF 314
Cu Yellow Sample volume, ml ?GO
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 352-6. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON 0-67-20 AT 374OF

Vis, 100I F Vis Vis, Neut. No., Oil Loss,

ca/100OF Increase, % cs/210-F mg KOH/g wt, %

Initial 13.48 - 3.25 0.21
16 hr 14.09 4.5 3.36 0.31
24 hr 14.25 5.7 3.38 0.39
40 hr 14.45 7.2 3.42 0.53
48 hr 14.54 7.9 3.43 0.64 4

Metal Specimen Data Test Cell Data

Weight change, mgIcm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag +0.04
Steel -0.08 Tube deposits: Total demerits 1
Cu +0.06
Mg +0.10 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 ht 48+
deposits, pitting, IOO0 F vis, hr to 1 cs/8 hr 48+
or etching: Al L yellow

Ti Brown Test Conditions
Ag Brown
Steel Green Sample temperature, OF 374
Cu Brown Sample volume, ml 200
Mg L yellow Air rate, liters/hr 10

Condensate return Yes

TEST NO. 352-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 374 0 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,

cs/100l F Increase, % cs/210*F mg KOH/g wt, %

Initial 13.04 - 3.47 0.24
16 hr 13.14 0.8 3.49 0.92
24h z 13.10 0.5 3.47 1.05
40 hr 13.17 1.0 3.43 1.41
48 hr 13.19 1.2 3.46 1.63 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % None
Ag +0.04
Steel -0.04 Tube deposits: Total demerits 1
Cu +0.02
Mg +0.08 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, I00°F vis, hr to I cs/8 hr 48+
or etching: A] No change

Ti No change Test Conditions
Ag Yellow
Steel No change Sample temperature, OF 374
Cu No change Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 352-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 3740 F

Vis, O00*F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210'F mg KOH/g wt, 11,

Initial 13.29 - 3.21 0.00
16 hr 13.80 3.8 3.30 0.11
24 hr 13.86 4.3 3.31 0.21
40 hr 14.15 6.5 3.34 0.42
48 hr 14.26 7.3 3.37 0.48 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.10 Sludge in oil: 200-mesh tilter None
Ti 0.00 Centrifuge, vol % None
Ag -0.12
Steel -0.04 Tube deposits: Total demerits 0
Cu 0.00 .. ...
Mg +0.10 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 1000 F vis, hr to I cs/8 hr 48+
or etching: Al L yellow

Ti Brown Test Conditions
Ag L yellow
Steel L purple Sample temperature, OF 374
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 353-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON L-1136A(a) AT 3920 F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %

Initial 16.08 - 4.13 0.15
16 hr 15.74 -2.1 4.02 0.94
24 hir 15.60 -3.0 3.97 1.19
40 hr 15.38 -4.4 3.74 7.91
48 hr 17.44 +8.5 4.06 14.95 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol 7r None
Ag -0.10
Steel +0.02 Tube deposits: Total demerits 48
Cu -0.28
Mg -0.82 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 29

deposits, pitting. 100°F vis, hr to I cs/8 hr 42

or etching: A! L brown
Ti Brown Test Conditions
Ag Brown
Steel Green Sample temperature, 01: 392
Cu L pitting Sample volume, ml 200
Mg M etching Air rate. liters/hr 10

Condensate retarn Yes

(a) Blend 0: :1) of 0-67-7 and 0-67.9.
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TEST NO. 353-2. RESULTS OF REFLUX OX[DATiON-CORROSION TEST ON M-1 1 0 6 (a) AT 392 0F

I Vis, 1 0 r Vis Vis, Neut. No., Oil Loss,
cs/IPO0*F Increase, % cs/210'F mg KOH/g wt, %

Initial 15.22 - 3.85 0.17
16 hr 15.28 0.4 3.82 0.60
24 hr 15.26 0.3 3A81 0.79
40 hr 15.24 0.1 3.70 3.70
48 hr 17.49 14.9 3.98 10.51 3

I II 1 -l

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol % None
Ag -C.10
Steel -0.04 Tube deposits: Total demerits 2
Cu -0.14
Mg -0.56 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 30
deposits, pitting, IO0°F vis, hr to I cs/8 hr 42
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue-green Sample temperature, OF 392
Cu Gold Sample volume, ml 200
Mg L etching Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1:1) of 0-67-7 and 0-67-11.

TEST NO. 353-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON id-10 7 (a) AT 392OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210*F mg KOH/g wt. %

Initial 15.11 - 4.00 0.25
16 hr 1.05 -0.4 3.93 1.13
24 hr 14.91 -1.3 3.89 1.39
40 hr 15.02 -0.6 3.72 10.16
48 hr '6.72 +10.7 3.98 17.85 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol le None
Ag -0.12
Steel -0.02 Tube deposits: Total demerits 26
Cu -0.34
Mg -0.54 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 28
deposits, pitting, 100°F vis, hr to I cs/S hr 45
or etching: Al L brown

Ti No change Test Conditions
Ag Tan
Steel L purple Sample temperature, OF 392
Cu L pitting Sample volume, ml 200
Mg L etchlng Air rate, Utersht 100

Cordenmte return Ye

(a) Blend (1:1) of 0-67-7 and 0-67-24.
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TEST NO, 353-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1108(a) AT 392 0 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100l F Increase, % cs/210*F mg KOH/g wt, 11C

Initial 14.16 - 3.49 0.06
16 hr 14.46 2.1 3.52 0.47
24 hr 14.53 2.6 3,52 0.59
40 hr 14.58 3.0 3.52 0.79
48 hr 14.63 3.1 3.53 0.93

i- j II II -

Metal Specimen Data Test Cell Ddta

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol '7 None
Ag -0.02
Steel 0.00 Tube deposits: Total demerits 0
Cu -0.02
Mg -0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, 100I F vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue-green Sample temperature, 'F 392
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1:1) of 0-67-9 and 0-67-11.

TEST NO. 353-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-I 1 0 9 (a) AT 3920 F

Vis, 100'F 'v i Vis, Neut. No.. Oil Loss,
cs/100*F Increase, % cs/2100 F mg KOH/g wt, ',

Initial 14.21 - 3.49 O.12
16 hr 14.60 2.7 3.52 0.47
24 hr 14.67 3.2 3.52 0.60
40 hr 14.76 3.9 3.54 0.84
48 hr 14.81 4.2 3.53 1.08 2

Metal Specimen Data Test Cell Data

Weight change. mg/cm21: Al -0.04 Sludge in oil: 200-mesh filter Trace
Ii 0.00 Cenwrifu3e. vol; Tnce
Ag -0.06
Steel 0.00 Tubc deposits: Total demerits 73
Cu -0.18
Mg -0.12 breakpoint Data

Metal discoloration. Neut. no., hi to I ng KOli/g/8 hr 48+
deposits, pitting. l00 0 l: is, hit to ! cs/8 hi 48+
or etching: Al No change

Ti No change test Conditions
Ag Tan
Steel Blue U.mplc temperature. 01 392
Cu Orange Ssmple volume. ml 200
MI No change Air rate. liters/hi 10

Condeniate return Yes

Is) Blend (0:1) of 0-67-9 and 0-67-20.
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TEST NO. 353-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON Ml-I I10(a) AT 3920 F

Vis, IOCF Vis Vis, Neut. No-, Oil Loss,
cs/100'F Increase, % cs/210*F mg KOH/g wt, %7(,

Initial 13.96 - 3.60 0.16
16 hr 14.08 - 0.9 3.59 0.94
24 hr 14.08 4 0.9 3.58 1.19
40 hr 13.94 -0.1 3.54 2.04
48 hr 14.75 +5.*l 3.59 8.35 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag -0.04
Steel +0.04 Tube deposits: Total demerits 13
Cu -0.32
Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g f hr 39
deposits, pitting, I000 F vis, hr to 1 cs/8 hr 46
or etching: Al No change

Ti No change Test Conditions
Ag Tan
Steel L purple Sample temperature, "F 392
Cu L etching Sample volume, ml 200
Mg Blue-green Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1:1) of O.67-9 and 0-67-24.

TEST NO. ,53-7. RESULTS OF REFLUX OYIDATION-CORROSION TEST ON M-1 1 1 1(a) AT 392*F

Vis, 100"F Vis Vis, Neut. No., Oil Loss,

cs/100*F Increase, % cs/210'F mg KOH/g wt, %

Initial 13.36 - 3.24 0.12
16 hr 14.11 5.6 3.36 0.49
24 hr 14.30 7.0 3.39 0.68
40h h ]A 52 8,7 3.41 0.89
4Q b 9.1 3.44 1.13 2

Metal S-ecimen bata Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti - 0.04 Centrifuge, vol % None
Ag -0.06
Ste.l +0.04 Tube deposits: Total demerits 1
Cu -0.02
Mg +C.06 Breakpoint Data

Metal discoloration, Neut. no,, hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 10001, vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag Tan
Steel Green Sample temperature, 'F 392
Cu Orange Sample volume, ml 20n
Mg Gray Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1:1) of 0-67-11 aad 0-67-20.
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TEST NO. 354-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-I 1 1 2 (a) AT 392 0 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cS; 100*F Increase, % cs/210*F mg KOH/g wt, %

lidtial 13.03 - 3.33 0.16
16 hr 12.49 3.5 ".40 1.18
24 hr 13.66 4.8 3.41 1.99
40 hr 16.76 28.6 3.82 11.47
48 hr 19.30 48.1 4.20 16.21 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm2: Al -0.02 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag 0.00
Steel +0.04 Tubc deposit,: Total demerits 2
Cu -0.30
Mg -1.06 Breakpoint Data

Metal discoloration, Neut no., hr to I mg KOH/3/8 hr 22
deposits, pitting, I00OF vis, hr to I cs/8 hr 29
or etching: Al L blue

Ti No change Test Conditions
Ag Tan
Steel Purlle Sampl. temperature, °F 392
Cu L etching Sample volurrte, ml 3 a
Mg L pitting Air rate liters/hr 10

Condensatt ;etwrn Yes

(a) Blend (1:1) of 0-67-11 and 0-67-24.

TEST NO. 3k4-2, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-11 1 3(a) AT 392-F

Vis, 1001F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210Or mg KOH/g wt, ',

Initial 13.13 - 3.34 0.22
16 hr 13.65 4.0 3.42 0.84
24 hr 13.77 4.9 3.42 1.45
40 hr 14.54 10.7 3.52 4.87
48 hr 1666 26.9 3.82 11.81 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol Ic Trace
Ag -0.06
Steel +0.06 Tube deposits: Total demerits 4
Cu -0.26
Mg -0.72 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 ing KOIJ/g/8 hr 29
deposits, pitting, 1000F vis, hr to 1 cs/8,.r 39
or etching: Al No change

Ti No change Test Conditions
Ag Gray
Steel Purple Sample tem"e'iture, OF 392
Cu L etching Sample volume, ml 200
Mg M pitting Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1: 1) of 0-67-20 and 0-67-24.
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TEST NO. 355.1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1082A(a) AT 3920F

"Vis, 100*F Vis Vis, Neut. No., Oil Lou,
cs/1000 F Increase, % cs/210 0 F mg KOH/g wt, %

Iritial 15.21 - t 3.87 0.20
16 hr 15.12 -0.6 3.78 0.66
24 hr 15.11 -0.7 3.72 0.90
40 hr 17.30 +13.7 3.94 9.37
48 hr 19.60 +28.9 4.25 14.94 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.08 Sludge in oil: 200-mesh filter Trace
Ti -0.08 Centrifuge, vol 7 0.2
Ag 0.00
Steel -0.04 Tube deposits: Total demerits 68
Cu -0.22
Mg -0.28 Breakpoint Data

Metal discoloratiot:, Neut. no., hr to 1 mg KOH/g/8 hr 29
deposits, pitting, I00°F vis, hr to I cs/8 hr 32
or etching: Al No change

Ti No change Test Conditions
Ag L brown
Steel Blue Sample temperature, 'F 392
r'j L etching Sample volume, ml 200
Mg T pitting Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1:1) of 0-67-7 'nd 0-67-20.

TEST NO. 355-2. RESULTS OF REFLUX 0" IDATION-CORROSION TEST ON M-1 114 (a) AT 392OF

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210'F mg KOH/g wt,

Initial 1..13 - 3.82 0.18
16 hr 15.14 +0.1 3.76 0.64
24 hr 15.10 -0.2 3.74 0.84
40 hr 15.37 +1.6 3.71 3.37
48 hr 17.02 +12.5 3.91 9.14 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : At 0.00 Sludge in oil: 200-mesh filter Trace
Ti -0.02 Centrifuge, vol 7c 0.4
Ag 0.00
Steel +0.04 Tube deposits: Total demerits 88
Cu -0.02
Mg 0.00 Breakpoint L'ata

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 32
depo3its, pitting. IOOF vis, ht to 1 cs/8 hr 43
or etching: LAI L yellow

Ti L brown Test Conditions
Ag L brown
Stefl Blue.green Sample temperature, *F 392
Cu Orange Sample volume, ml 200
Mg L yellow Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1: 1:1 ) of 0-67-7, 0-67-9, and 0-67-20.
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TEST NO. 355-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1 116(') AT 392 0F

Vis, 100I F Vis Vis, Neut. No, Oil Lou,
cs/100°F Increase, % cs/210*F mg KOH/l wt, %

Initial 14.33 - 3.55 0.19
15 hr 14.76 3.0 3.58 0.53
24 hr 14.79 3.2 3.57 0.75
40 hr 14,91 4.0 3.55 1.17
48 hr 14.98 4.5 3.59 1.67 2

Metal Specinen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol % None
Ag -0.02
Steel 0.00 Tube deposits: Total demerits -
Cu -0.10
Mg -0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100I F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue Sample temperature, OF 392
Cu Brown Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1:3) of 0-67-7 and 0-67-20.

TEST NO. 3554. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1 1 17 (a) AT 392 0F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210 0 F mg KOH/g wt, %

Initial 16.23 - 4.20 0.24
16 hr 15.74 -3.0 4.03 0.79
24 hr 15.51 -4.4 3.96 1.11
40 hr 17.15 +5.7 4.04 11.80
48 hr 19.06 +17.4 4.33 17.56 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol % Trace
Ag -0.02
Steel +0.04 Tube deposits: Total demerits 66
Cu -0.72
Mg -0.26 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 28
deposits, pitting, IOO°F vis, hi to 1 cs/8 hr 35
or etching: Al L yellow

Ti L brown Test Conditions
Ag L yellow
Steel Green Sample temperature, OF 392
Cu L etching Sample volume, ml 200
Mg L pitting Air rate, liters/hr 10

Condensate return Yes

(a) Blend (3:1) of 0-67-7 and 0-67-20.
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TEST NO. 356-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-60-18 AT 392 0 F

Vis, 100F Vis Vis, Neut. No., Oil Loss,

cs/100*F Increase, % ts/210°F mg KOH/g Wt, '7

Initial 12.12 - 3.19 0.20
16 hr 13.02 7.4 3.34 1.40
24 hr 12.78 5.4 3.30 1.75
40 hr 12.82 5.8 3.30 2.40
48 hr 12.85 6.0 3.30 2.90 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm3: Al +0.26 Sludge in oil; 200-mesh filter Trace

Ti +0.28 Centrifuge, vol 7( 0.2
Ag +0.24
Steel +0.26 Tube deposits: Total demerits 283
Cu -0.20
Mg +0.30 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+

deposits, pitting, 100"F vis, hr to I cs/8 hr 48+
or etching: Al Brown deposit

Ti Brown deposit Test Conditions
Ag Brown deposit
Steel Black deposit Sample temperature, OF 392
Cu L etching Sample volume, ml 200
Mg Black deposit Air rate, liters/hr 20

Condensate return Yes

TEST NO. 356-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-3 AT 392'F

Vis, 100', Vis Vis, Neut. No., Oil Loss,

c"/1000F Increase, % cs/2101F mg KOH/g wt, ',

Initial 12.77 - 3.13 0.24
16 hr 13.61 6.6 3.26 0.75
24 hr 13.77 7.8 3.29 0.95
40 hr 14.01 9.7 3.34 1.13
48 hr 14.11 10.5 3.33 1.27 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol 7( None
Ag +0.06

Steel 0.00 Tube deposits: Total demerits 3
Cu +0.06
Mg +0.26 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+

deposits, pitting, 000 F vis, hr to 1 cs/8 hr 48+

or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel L green Sample temperature, 0O: 392
Cu Orange Sample volume, ml 200
Mg Gray deposit Air rate, liters/hi 20

Condensate return Yes
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TEST NO. 356-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 392017

Via, 100I F Vis Vis, Neut. No., Oil Loss,
cs/100l F Increase, % cs/210*F mg KOH/g wt, %

Initial 17.34 - 4.58 0.26
16 hr 16.94 -2.3 4.43 1.02
24 hr 16.66 -3S9 4.36 1.36
40 hr 17.69 +2.0 4.15 1.66
48 hr 21.50 +24.0 4.78 23.9 8

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
AS +0.06
Steel -0.04 Tube deposits: Total demerits 64
Cu -0.88
Mg -18.0 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 44
deposits, pitting, 100OF vis, hr to I cs/8 hr 38
or etching: Al L brown

Ti L purple Test Conditions
Ag L brown
Steel Gold Sample temperature, OF 392
Cu M etching Sample volume, ml 200
Mg H etching & M pitting Air rate, liters/hr 20

Condensate return Yes

TEST NO. 356-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 392 0 F

Vis, I00°F Vis Vis, Neut. No., Oil Loss,
cs/ I00*F Increase, % cs/210°F mg KOH/g wt, 17C

Initial 14.87 - 3.69 0.04
16 hr 15.04 +1.1 3.70 (.93i
24 hr 14.98 +0.7 3.70 1.14
40 hr 14.86 -0.1 3.64 1.74
48 hr 15.71 +5.6 3.69 6.93 4

1 -I- I I III
Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.02 Sluige in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.04
Steel -0.04 Tube deposits: Total demerits 24
Cu -0.02 _
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 41
deposits, pittin,,, I 0 °F vis, hx to I cs/8 hr 46
or etching: Al L brown

Ti L purple Test Conditions
Ag L brown
Steel Plue-green Sample temperature, OF 392
Cu Purple-gold Sample volume, ml 200
Mg L yellow Air rate, liters/hr 20

Condensate return Yes
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TEST NO. 356-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-11 AT 392 0F

Via, 100*F Vis Vis, Neut. No., Oil Loss,

cslI00°F Increase, % cs/210'F mg KOH/g wt7, %

Initial 13.26 - 3.21 0.05
16 hr 14.65 10.5 3.36 0.56
24 hr 14.31 7,9 3.38 0.84
40 hr 14.64 10.4 3.43 1.01
48 hr 14.76 11.3 3.46 1.16 3

S I I I-

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil 200-mesh filter None
Ti -0.02 Centrifuge, vol % None
11 0.00
Steel -0.02 Tube deposits: Total demerits 2
Cu +0.06
Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits. pitting, 100I F vis, hr to I cs/8 hi 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue-green Sample temperature, 'F 392
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 20

Condensate return Yes

TEST NO. 356-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 392 0F

Vis, IO0 F Vis Vis, Neut '4o., Oil Loss,

cs/I00°F Increase, % cs/21001: mg KOH/g wt, ':

Initial 13.48 3.25 0.21
16 hr 14.43 7.0 3.40 0.55
24 hr 14.62 8.5 3.43 0.68
40 hr 14.93 10.8 3.48 0.72
48 hr 15.08 11.9 3.52 0.85 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil 200-mesh filter None

Ti -0.04 Centrifuge, vol None

A4 +0.02

Steel 0.00 Tube deposits: Total demerits 14
Cu 0.00

Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KeH/g/8 br 48+
deposits, pitting, 100I F vis, hr to csi/S ht 48+
or etching: Al L brown

Ti L brown Test Conditions
Ag Tan
Steel Blue-rreen Sample temperature, 'F 392
Cu Brown Sample volume, ml 200
Mg No change Air rate, liters/hr 20

Condensate return Yes
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TEST NO. 356-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 392 0 F

100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/21 0 *F mg KOH/g wt, '•

Initial 13.04 - 3.47 0.24
16 hr 13.19 1.2 3.46 1.56
24 hr 13.22 1.4 3.45 1.77
40 hr 13.22 1.4 3.44 2.56
40 hr 13.14 0.8 3.44 4.68 4

- - I m

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol 7 None
Ag -0.04
Steel 0.00 Tube deposits: Total demerits I
Cu 0.04
Mg +0.10 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 40
deposits, pitting. 100I F vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag Gray
Steel L purple Sample temperature, OF 392
Cu No change Sample volume, ml 200
Mg L blue Air rate, liters/hr 20

Condensate return Yes

TEST NO. 356-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 392 0 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, 7 cs/210°I mg KOH/g vt1.

Initial 13.29 3.21 0.00
16 hr 14.16 6.5 3.34 0.39
24 hr 14.35 8.0 3.35 0.56
40 hr 14.49 9.0 3.40 0.66
48 hr 14.73 10.8 3.44 0.82 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.02 Centrifuge, vol',; None
AS 0.00
Steel 0.00 Tube deposits: Total demerits 0
Cu 0.00
Mg 0.00 Breakpoint Data

SMetal discoloration, Neut. no., hr to I mg KOH/g18 hi 48+
deposits, pitting, 10001: vis, hr to 1 cs/ 8 hr 48+
or etchmg: Al No change

Ti L bro-A n Test Conditions
Ag L yellow,
Steel Purple-gold Sample temperature, '1 392
Cu Orange Sample %olume. ml 200
Mg No change Air rate, liters/hr 20

Condensate return Yes
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TEST NO. 357-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-877 AT 392 0 F

Vis, 100OF Vis Vis, Neut. No., Oil Loss,
csi100*F Increase, % cs/210OF mg KOH/g wt, %

Initial 14.01 3.37 0.15
16 hr 14.71 5.0 3.49 0.35
24 hr 14.96 6.8 3.52 0.50
40 hr 15.08 7.6 3.54 0.76
48 hr 15.24 8.8 3.56 0.91 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti -0.02 Centrifuge, vol % 0.4
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 41
Cu -0.04mg -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/gig hi 48+
deposits, pitting, I00°F vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue Sample temperature, OF 392
Cu Pink Sample volume, ml 200
Mg L brown Air rate, liters/hi 10

Condensate return Yes

TEST NO. 357-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-883 AT 392 0 F

Vis, 100'F Vis Vis. Neut. No.. Oil Loss,
cs/1000F Increase, % cs/210*1 mg KOH/g wt, %

Initial 13.41 - 3.31 0.25
16 hr 14.26 6.3 3.44 0.59
24 hr 14.44 7.7 3.47 0.73
40 hr 14.57 8.7 3.50 1.12
48 hr 14.77 10.1 3.53 1.42 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 1 0.00 Sludge in oil: 200-mesh filter Trace
Ti -0.02 Centrifuge, vol % 0.4

AS 0.00
Steel 3.04 Tube deposits: Total demerits 46
Cu - 0.06
Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., hi to 1 mg KOH/gig hr 48+
deposits, pitting. 1001F vis. hi to I rs18 hi 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue Sample temperature. OF 392
Cu Pink Sample volume. ml 200
Mg L yellow Air fate, bters/hi 10

Condensate return Yes
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TEST NO. 357-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-885 AT 392OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
ca/1000 F Increase, % cs/210*F mg KOH/g wt, '1

Initial 13.87 - 3.39 0.12
16 hr 14.68 5.8 3.49 0.48
24 hr 14.87 7.2 3.52 0.61
40 hr 14.97 7.9 3.53 0.81
48 hr 15.09 8.8 3.55 0.95 2

1 -

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol % 0.2
Ag -0.02
Steel +0.02 Tube deposits: Total demerits 80
Cu -0.06
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, I.O0F vs, hr to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue Sample temperature, OF 392
Cu Brown-pink Sample volume, ml 200
Mg L yellow Air rate, liters/hr 10

Condensate return Yes

iESIr NO. 357-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-884 AT 392 0F

Vis, 100l F Vis Vis, Neut. No.. Oil Loss,
cs/100*F Increase, 7, cs/210*1i mg KOH/g wt, 1•

Initial 13.80 - 3.32 0.18
16 hr 14.57 5.6 3.45 0.46
24 hr 14.74 6.8 3.47 0.58
40 hr 14.83 7.5 3.48 0.79
48 hr 14.99 8.6 3.50 0.89 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti -0.02 Centrifuge, vol ' 0.2
Ag -0.02
Steec 0.00 Tube deposits: Total demerits O0
Cu 0.04 .... .
Mg 0.00 Breakpoint Data

Metal discoloration. Neut. no., hr to I mg KOH/g/8 hr 48+
deposits. pitting. 10001: vis, hl to I c118 r 48+
or etching: AI No change

Ti No change Test Conditions
A# No change
Steel Blue Sample temperature. *F. 392
Cu Brown.pink Sample volume, ml 200
Mg L yellow Air rate. literi/hi 10

Condensate return Yes
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TEST NO. 357-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-869 AT 392OF

Via, 100I F Via Vis, Neut. No., Oil Loss,
c /100F Increase, A cs/210°F mg KOH/g wt, %

Initial 13.80 - 3.36 0.15
16 hr 14.35 4.0 3.44 0.38
24 hr 14.51 5.1 3.49 0.44
40 hr 14.63 6.0 3.48 0.65
48 hr 14.70 6.5 3.50 0.84 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol '% None
Ag +0.04
Steel 0.00 Tube deposits: Total demerits 58
Cu -0.04
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 tu 481-
deposits, pitting, I00°F vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue-green Sample tempert.ure, OF 392
Cu Orange Sample volume, ml 200
ýIg No change Air rate, liters/Kr 10

Condensate return Yes

TEST NO. 357-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-870 AT 392W:

Via, 100*F ",'is Vis. Neut. No.. Oil Loss,

cs/100°F Increase, - cs/210*1 mg KOH/g Wt,

Initial 13.85 - 3.34 0.17
16 hr 14.48 4.5 3.44 0.38
24 hr 14.61 5.5 3.48 0.49
40 hr 14.71 6.2 3.49 0.70
48 hr 14.83 7.1 3.50 0.73

Metal Specimen Data Test Cell Data

Weight change, mg/cm': Al 0.00 Sludge in oil 200-mesh filter Trace
Ti -0.06 Centrifuge. vol Trace
As +0.02

Steel 0.00 tube depo'Ats: Totaldements 43
Cu 0.02 .
M1 0.00 Breakpoint Data

Metal discoloration. Neut. no.. hr to I ms KOHI/gJU hr 48+

deposits, pitting 10001: vis. hr to I csl/ hr 48+

or etching: Al No change
Ti No change Test Conditions
Al I yellow
Steel Blue-g.reen Satilpl tcmptiatui, 01 392
Cu Orange Sample volime. ml 200
• g No charge Au rate. bters/hr 10

Condensate return Ye'



TEST NO. 358-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 347*F

Via, 100I F Vis Vis, Ne't. No., Oil Lugs,
cs/100*F Increase, % cs/210 0 F mg KOH/g wt,

Initial 17.34 - 4.58 0.26
7 days 16.89 -2.6 4,45 1.23 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.08 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag +0.08
Steel +0.04 Tube deposits: Total demerits 14
Cu -0.04
Mg -0.08 Breakpoint Data

Metal discoloration, Neut. no., days to I mg KOH/g/4 days 7+
deposits, pitting, 100I F vis, days to I cs/4 days 7+
or etching: Al L brown

Ti L brown Test Conditions
Ag L yellow
Steel Blue Sample temperature. OF 347
Cu Gold-L green Sample volume, ml 200
Mg Brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 358-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 347 0 F

Vis, 100°F Vis Vis. Neut. No.. Oil Loss,
cs/100*F In-rease. % cs/210IO' mg KOH/8 Wt. wt,

Initial 17.34 - 4.58 0.26
7 days 16.85 -2.8 4.43 1.27

14 days 1595 -8.0 4.16 2.97

___

Metal Specimen Data Test ( eli Data

%eight change, mg/cm 2 : Al +0.02 Sludge in oil 200-mesh t-iler None
Ti +*.0()6 Centinful. vol " None
A# 0.00
Steel +3.02 lube deposits Total dements 2-4
Cu +0.02
Mg +0.04 Breakpoint Data

Metal discoloration. Neut. no.. days to I n% KOHi/g14 days 12
deposits. pitting. 100o1 vis. days to I c%'14 days 144

o tetching Al L. brown
"To L brown 1 cst Coniitions
As Yellow
Steel L yellow & blue Sa•itp lecmFn:ature. '1 .47
Cu Gold Sample volume. ml 200
4; Brown An rate, btei•;hr 10

Condensate eituJn Yes
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TEST NO, 358-3. REStI T'- OF REI:LLUX OXIVATION-CORROSION TEST ON 0-67-7 AT 34701.

Vis. iO0F Vis Vis. Neui. No.. Oil Loss.

cs1100*1- Increase.• cl/2I0°F mg KOH/g wt. ;

Initial 17.34 - 4.58 0.26

7 days 16.90 -2.5 4.44 1.21
14 days 16.05 -7.4 4.19 2.47
21 days 31.69 *82.8 6.62 39.7 10

Metal Specimen Data Test Cell Data

%eight change, mgicm 2 : Al +0.02 Sludge in oil: 200-mesh frdter Trace
Ti +0.02 Centrifuge, vol '• 0.4
Ag 0.00
Steel +0.02 Tube deposits: Total demerits 75
Cu -1.53 , ,,

Mg --0.10 Breakpoint Data

Metal discoloration, Neut. no., days to I mg KOH/g/4 days 14
deposits, pitting, 10001- vis. days to I cs/4 days 17
o: etching: Al Yellow

Ti Yellow Test Conditions
Ag Yellow
Steel Orange Sample temperature, o[F 347
Cu M pitting Sample volume, ml 200

Mg Tan Air rate, liters/hr 10
Condensate return Yes

TEST NO. 3584. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 34701:

Vis, 10
0 'F Vis Vis. Neut. No., Oil Loss,

cs/I00'F Increase, 7, cs/210
0

F mg KOH/g wt,'*'

Initial 13.04 - 3.47 0.24

7 days 13.27 1.8 3.46 1.88 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm
2

: Al +0.04 Sludge in oil: 200-mesh filter None

Ti +0.12 Centrifuge, vol None
Ag +0.02

Steel +0.12 lube deposits: Total demerits 4

Cu 0.34

Mg +0.10 Breakpoint Dzta

Metal discoloration, Neut. no.. days to I nig KOII/g/4 days 7+

deposit%. pitting, 100011 vis, days to I cs/4 days 7+

or etching Al No change

r, 1. yello%% lest ('orditions
Ag L yello%%

Steel Yellost Sample temperature, 'A 347

Cu I etching Sample %oluftoe. ml 200

Mg I brown Air rate, liters/hr W0
Condensate return Yc%
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1TST NO. 358-5. RESUL-N OF RI-FLIX OXIDATION-CORROSION TIEST ON 0-67-24 AT 14701

Vis. I004 Vis Vis. Neut. No., Oil Loss.

cs/100°1" Increase. cs/$21041 mg KOH/g vet.

Initial 13.04 3.47 0.24
7 days 13.30 2.0 3.47 1.83

14 days 13.32 2.1 3.44 3.38 4

f__1- --_ _ --_I_--

Metal Specimen Data lest (ell Data

Weight change. mr'cm
2

: Al +0.02 Sludge in oil 200-mesh filter None
Ti +0.02 Centrifuge. vol '7 None
Ag 0.02

Steel 0.02 lube deposits: Total demerits 4

Cu 0.50
Mg +0.08 Breakpoint Data

Metal discoloration. Neut. no.. days to I mg KO1!/gi4 days 12

deposits, pitting. 1001| vis. days to I cs/4 days 14+

or etching: Al No change
Ti No change i est Conditions
Ag L yeilow

Steel L yelloss Sample temperature, '1 347

Cu L etching Sample volume. ml 200

Mg L yellow Ai; rate, liters/hr 10
Condensate return Yes

TEST NO. 358-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 34701:

Vis. 100'F Vis Vis. Neut. No., Oil Loss,

cs/100
01 Increase,'7 cs/2101F mg KOH/g ,5t.

Initial 13.(14 3.47 0.2-
/ days 13.29 1.9 3.45 1.0

14 days 13.51 3.6 3.44 5.74

21 day j 39.65 204 6.93 60.7 17

Metal Specimen Data Test (cll Data

Weight change, mng/cm12; Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol None

ng 0.12
Steel 0.0o I ube deposits: Iotal demerits 72
Cu 0.64 , ,,
Mg 4.10 Breakpoint Data

Metal discoloration. Neut. no., days to I ing KOIIg/4 days 8
deposits, pitting. 11)001 vis. days to 1 cs/

4 
days 20

or etching. A] No change
II No L hange I est (onditions

Ag Gray
Steel 1 browtm & blue Samimple tem)perature. i 347
(u I etching & pitting Saimple wolum'. [1l1 200

'it; II ethling \ir raie, litershr 10
( "od'1 nsale return Ye,



1 EST NO. 358-7. RESULTS OF REFLUX OXIDATION-'ORROSION TEST ON 0-67-24 AT 3470

I Vis, 10oF1 Vis Vis. Neut. No.. Oil Luss.
cs/100*F Increase, % cs/210OF mg KOH/g wt,

Initial 13.04 - 3.47 0.24
7 days 13.31 2.1 3.48 1.77

14 days 13.34 2.3 3.47 2.35
21 days 13.38 2.6 3.46 3.02
26 days 13.40 2.8 3.46 2.99 5

Metal Specimen Data Test Cell Data

%eight change, mg/cm 2 : Al - 0.02 Sludge in oil. 200-mesh filter None
Ti +0.02 Centrifuge, vol 7, None
Ag --. 10,

Steel +0.02 Tube deposits: Total demerits I
CA674 +0.14

Mg +0.08 Breakpoint Data

Metal discoloration, Neut. no., days to I mg KOH/g/4 days 26+
deposits, pitting, 10001: vis, days to I c5/4 days 26+
or etching: Al No change

Ti No change Test Conditions
Ag Yellow
Steel L purple Sample temperature, '1F 347
CA674 Purple & grcen Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate :eturn Yes

TEST NO. 358-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 3470F

Vis, 1000 F Vis Vis, Neut. No., Oil Loss
cs/10 0 E Increase, 7, cs/210°f mg KOH/g wt

Initial 13,04 - 3.47 0.24
7 days 13.31 2.1 3.48 1.72

14 days 13.34 2.3 3.37 2.41
21 days 13.34 2.3 3.46 2.71
26 days 13.38 2.6 3.46 2.95 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.08 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol '• None
Ag -0.02
Steel +0.06 tube deposits: Total demerits
CA674 +0.06 _

Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no.. days to I mg KOHt/g/4 days 26+
deposit., pitting, 1001' vis, days to I cs/4 days 26+
or etching. Al No change

Ti No change Test Conditions
Ag Yellow
Steel L purple Sample temperature, 'I ' 347
(A674 Purple & L green Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 359-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-8 AT 3920F

Vis, 100OF Vis Vis. Neut. No., Oil Loss.
cs/31100F Increase. '7 cs/2101F mg KOH/g wt, '7,

Initial 13.24 3.26 0.23
16 hr 14.40 8.8 3.46 1.22
24 hr 14.57 10.0 3.47 1.42
40 hr 14.85 12.2 3.54 1.78
48 hr 14.99 13.2 3.56 2.11 4

Metal Specimen Data Test Cell Data

4'eight change, mg/cm 2  Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol'; None
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 14
Cu -0.26 , , _=
Mg -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, 1O017 s, h" to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L brown
SteLt B'de Sample temperature, 'F 392
Cu L etching Sample volume, ml 200
Mg L yellow Air rate, liters/hr 10

Condensate return Yes

TEST NO. 359-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-21 AT 3920F

Vis, 100'F Vis Vis, Neut. No.. Oil Loss,
cs/100*F Increase, '% cs/210l' mg KOH/g 't.,

Initial 12.92 3.15 0.14
16 hr 13.77 6.6 3.26 0.57
24 hr 13.94 7.9 3.31 0.84
40 hr 14.12 9.3 3.33 1.08
48 hr 14.21 10.0 3.36 i.30 2

i~~I II-iI-

Metal Specimen Data Test Cell Data

%keight change, mg/cm 2 : Al 0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge. ,ol None
Ag 0.00
Steel 0.02 t ube u.-posits: Total demerits 19
Cu 0.06
Mg 0.02 Breakpoint I;ata

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hz 48+
deposits, pitting, 10001: vis, hr to I cs/9 hr 48+
or etk:hing: Al No chango

Ti No chinge Iest Conditions
Ag I, yello%
Steel Bluec-grcen Sample temperature, '1 392
('u Gold Sanm ple Volunle, fill :00
Mg Gray Au rate, liter'/hr 10

Condensate return Yes

57



TUST NO. 359-3. RESULTS 01: REFLUX OXIDATION-CORROSION TEST ON 0-68-6 AT 3920F

Vis, 100'1 Vis Vis, Neut. No., Oil Loss.
cs/100'F Increasse, ', cs/21001l mg KOH/g wt,

Initial 13.10 3.19 0.29
16 hr 14.16 8.1 3.35 1.41
24 hr 14.43 10.2 3.39 1.95
40 hr 17.01 29.8 3.77 8.46
48 hr 18.59 41.9 3.99 12.08 5

IlI -

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil 200-mesh fill None
Ti +0.02 Centrifuge, vol None
Ag -0.02
Steel 0.00 lube deposits: Total demerits 6
Cu -0.90
Mg 1.00 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 25
deposits, pitting. 10001: vis, hr to I cs/8 hr 27
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue-green-brown Sample temperature. 01- 392
Cu ý- etching Sample volume, ml 200
Mg L pitting & L etching Air rate, liters/hr 10

Condensatc return Yes

TEST NO. 360-1. RESULTS O: REFLUX OXIDATION-CORROSION TEST ON L-I 136A(a) Al 347"1

VA,, 1000: Vis ViV , Neut. No., Oil Loss.
cs/1I00'F Increase. '4 cs/ 21 0'F mg KOH/g

Initial 16.08 4.13 0.15
7 days 15.84 1.5 4.04 1.26

14 days 16.06 0.1 4.05 1.73
21 days 15.68 2.5 3.95 2.5 I
26 days 15.81 1.7 3-98 2.33 17

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti (0.00 Centrifuge, vol; None
Ag 0.02
Steel 0.00 1 ube deposits. Total dements ý0
Cu 0.56
Mg 0.00 Breakpoint Data

Metal discoloration. ei o.dy oI n ofg4dy t
deposits, pitting. 101t 1 vis, days to I o1s4 days
or etching At NY'elloh

Ii Bluc lest Conditions
Ag I yell...
Steel (Grct n 'laiiiple teolie.rattsre, "I 347
(u ! pitting Sanmpie Volume, ml 200
%Mg 'ellov, \|r rate. liters/tr I[0

t onldensate ret lirt 'ics•
0ICWI i i ii II'

(,j 11Ilcnd II I ) ot (-0,7-7 ind 0-0,7-4.
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TEST NO. 360-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 347°P:

Vis, 100'F Vis Vis, Neut. ',n., Oil Loss,

cs/100°F Increase. % cs/210°|: mg KOlg, wt. I

Initial 13.29 - 3.21 0.00
7 days 14.43 8.6 3.40 0.47

14 dlays 14.71 10.7 3.43 0.67
21 days 14.97 12.6 3.47 0.63
26 days 15.07 13.4 3.54 0.73 5

Metal Specimen Data Test (ell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filier None
Ti 0.00 Centrifuge, vol " None
Ag +0.02
Steel +0.02 Tube deposits: Total demerits 6
Cu 0.08
Mg -0.04 Breakpoint Data

Metal discoloration, Neut. no., days to I mg KOH/g/4 days 26+

deposits, pitting, 10001: vis, days to I cs/4 days 26+

or etching: Al L vetJow
Ti ý" 'lle-gold Test Conditions
Ag T"an
Steel Blue-green Sample temperature, 01 347
Cu Gold Sample volume. ml 200
Mg No cl-ange Aui rate. liters/hr 10

Condensate return Yes

TEST NO. 361-1. RESULTS OF REFLUX OXI[ATiON-CORROSION TEST ON 0-68-6 AT 38501:

Vis, 1009: Vis Vis, Neut. No., Oil Loss.

cs/1000 F Increase, '3 cs/2 1041 mg KOH/g

lnitiai 13.10 3.19 O. 9
16 hr 14.11 7.7 3.33 1.25
24 hr 14.28 9.0 3.35 1.65
40 hr 15.81 20.7 3.56 5.41
48 hr 17.59 34.3 3.83 9.37 5

Metal Specimen Daa lest (ell Data

%,eight change, mag/cm 2 : Al +0.)j Sludge in oil: 200-mesh filter None
Ti +O.02 Centriluge, wol None
Ag t1.00
Steel 0t.0t l ube deposits. I otal demnerit, 4
(u 0.44
Mg 0.2t0 Breakpoint Data

Metal discoloration, Neut. no.. hr to I mg kt)lllg/X hi '7
deposits, pitting, I(X)°I vis. h to I c%/x hr
or etching Al No change -

Ii No clia'imge Iest t Conditions
Al t yI)Cllko
Stetl Blue & gold ....... " . .. e, 1
Cu I ,..'Anp-." )ai'le %olunle. iil 10(.0

mst I pitting J. Ak'hing Atr rate, liters hr to
tondensate rclurn i."



TEST NO. 362-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-8 AT 401OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100OF ncreas, % cs/210°F mg KOH/g wt, ';

Initial 13.24 - 3.25 0.23
16 hr 14.50 9.5 3.47 1,51
24 hr 14.72 11.2 3.50 1.77
40 hr 15.00 13.3 3.55 2.24
48 hr 15.16 14.5 3.59 2.49 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oii: 200-mesh filter None
Ti +0.02 Centrifuge, vol '3 None
Ag -0.04
Steel +0.02 Tube deposits: Total demerits 2
Cu -0.24 ,
Mg -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hi 48+
deposits, pitting, 10001 vis, fr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue-green Sample temperature, OF 401
Cu L etching Sample volume, ml 200
Mg Yellow Air rate, liters/hr 10

Condensate return Yes

TEST NO. 362-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-21 AT 4GI°F

Vis, 100'F Vis Vis, Neut. No.. Oil Loss.
cs/100'F Increase, 7, cs/2 10*1 mg KOH/g wt. ";

Initial 12.92 3.15 0.14
16 hr 13.89 7.5 3.3 ! 0.83
24 hr 13.98 8.2 3.34 0.99
40 hr 14.31 10.8 3.36 1.47
48 hr 14.42 11.6 3.39 1.67 2

Metal Specimen Data rest (Cell Data

Weight change, mg/cm3: Al 0.00[ , None
Ti +0.04 (entrifuge, vol "; None
Ar
ateel -0.()2 I ube deposits. lotal demerits 12
Cu 0.02
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hir to I mg KOII/g/8 hr 48+
deposits. inittmg. 1()OO1 vis. hr to I cs/H hr 48+
or etching. Al No %:hange

Ti I Cellov. Iest (onditions
Ag No change
Steel Green Sample tenilperature. l 401
Cu (;old %ample volume. ml 200
MIS No change Au rate, liters/hr to

(ondenuate return Yes

ho
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TEST NO. 362-3. RESULTS CF REFLUX OXIDATION-CORROSION TEST ON 0-68-7 AT 401WF

Vis, iofl0 1 Vis Vis, Neut. No., Oil Loss,t

cs/100W"- Increase, 'I cs/210*!" mg KOH/g wt, '.;

Initial i 3.69 o 3.3s 0.08
16 hr 14.56 1 6.4 3.52 1.23
24 hr 14.78 8.0 3.55 1.91
40 hr 15.21 11.1 3.61 3.19
48 hr 16.45 20.2 3.79 8.07

Metal Specimen Data Test Cell Data

%eight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None

Ti 0.00 C itrifuge, vol ". None

Ag 0.02
Steel +0.04 Tube deposit:,. Total demerits ?'
Cu 0.02
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 36
deposits, pitting. 1000F vis, hr to I cs/8 hr 45
or etching: Al No change

Ti No change lest Conditions
Ag L yellow
Steel Green Sample temperature, 01 401
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TESI NO. 363-1. RFSUt.TS Ot RIAllUX OXII)..I ION-ORROSION IIS 1ON 0-68-10 AT 392"l

Vis, 100,1 Vis \iN. Neut. No.. Oil Loss,

cs/l100*1 Increase, cs/2101 'ug KOtl/g st,

Initial ,5.24 3:.•8 0.28
Ilit h 1 . 40.1 3.111 1.17

24 lir 1 3.93 1,44
41) lit 15.29 +0.3 1.9 1 2.(11

I.it 15.2 0.1 3.8' 2.50

Metal Specimen Data lest (ell Data

%icight change, rlg/cmn2 Al +o1,.2 Sludge In oil 20)'1cstie l iter Nol'c

Ii I 4.14 ( entrilugC, sol None

Steel # ,1t0 I Ul11' dep,•osli t, I otal tderulcruts 2

M8 M4.1lU Breakpoint l,,ta

\letil discoloration. Neut. no , hr to I ig KOtll/g•t hr 4,I

tlde1oi t,, pitting. I i4'I %-I%, ht to I c%! 9 hi 4,e1

or ctchhlug Al I bluc
I1 I , clhs I st t ondition,
.'g t~tra•

Steel |lHo\s 11 & ,tlI s.itolp c Ie t q-rturc. '1 "92

Cu )m.irinc 'Jitiple %oluic. ttl 2- (K)

Mg \ fileratet liter, hr 10
(cndcn\.A return



TEST NO. 363-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-891 AT 39201:,

Vis, 1000: Vis Vis, Neut. No., C' oss,
cs/IOOF Increase, 'Z, cs/210°F mg KOH/g

Initia! 13.95 - 3.34 0.16
16 hr 14.55 4.3 3.43 0.48
24 hr 14.73 5.6 3.47 0.66
40 hr 14.98 '.4 3.51 0.88
48 hr 15.07 8.0 3.52 1.08 3

Metal Specimen Data Test Celt Data

Weight change, m:/er.0: A 1 -0.02 Sludge in ohe: 200-mesh fiter Trace
Ti 0.02 Centrifuge, vol nTrace
Ag -0.04
Steel -0.02 Smube deposits: Total deme9ts
Cu +0.06 a o ,
Mg 0.04 Breakpcint Data

Metal discoloration, Neut. no., hr to L mg KOH/g/8 .48+
deposits, pittingn 100 01 vis, hg to I cs/8 hr 4b+
or etching: Ai No change

Ti No change Test Conditions
Ag N'o change

SttIn itue Sample temperature, -F 392
CUt Pink Sample volume, ml 200

Mg No change Air rate4 liters/h3 10
Condensate return Yes

TEST NO. 363-3. RA ULTS OF REFLUX OXIDATION.CORROSiON l EST ON M-1052(a) AT 39201Ne

Vi, 10091 Vis Vis. Neut. No., Oil Loss.
ý:s/100*I: Increase, '7, cs/2 1091 mg KOfl/g •,'

Initial 0bo58 - 3.41 0.16
16 hr 14.05 3.5 3.47 0.52
2,4 hr 14.15 4.2 3.46 0.80
40 hr 14.30 5.3 3.47 1.57

48 hr 13.54 14.4 3.62 6.34 4

i Nochng I etonition

Metal Specimen Dlata rest Cell Data

,etght change, cg/c-n AI 40.04 Sludge -n oli 200-m, 00 filter Noneri -0.12 ('rntrifuge, wol None
AS - 0.02 •
Steel 0.00 1 ubic depout% I rota denierits 3
C'u -0.24 ,
Mg -0.04 Biteakpoink Data

Metl dlAoloration, Neut. no., hr to I mS K01110 ht :9
depo.wt, pmitting. 100'1 vis. hru to I cil/! hr 44
or etching Al I brown

I1 No change, I est C'onditions

Steel Blue .A111• tcl~lw em aturc¢ *l 392

(Inu I etching S tple relu ffc. fl 200
%it I blue AUll rate. lowter ht to

(a) kend i .1 'i of 0-67-9. o-67-: 1. 0.67-20. and 0.67-24.

t'2



"TFIST NO. 363-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON N-IO00(a) t.T 392"F

Vis, 1(0014 Vis Vis, Neut. No., Oil Loss.
cs/100*1• Increase, 7, cs/210°|' mg KOH/g wt,

Initial 13.56 - 3.37 0.15
16 hr 13,95 2,9 3.40 0.61
24 hr 14.14 4.3 3.44 1.01
40 hr 14.35 5.8 3.43 1.67
48 hr 15.40 13.6 3.60 5.81 5

Metal Specimen Data Test Cell Data

',eight change. mg/cm 2 : Al 0.00 Sludge in oil: 20"-mesh filter None
Ti -0.14 Centrifuge, vol"; None
Ag -0.02
Steel -0.10 lube deposits: Total demerits 16
(u -0.20
Mg -0.04 Breakpoint Data

Mletal discoloration, Neut. no., hr to I mg KOH/g/8 hr" 40

deposits. pitting. 100°1• vis, hi to I cs/8 hr 46
ur oiching: Al No change

17i No -hange Test Conditions
Ag Gray
Steel Purple Sample temperature. 01 392
Cu L etching Sample volume. ml 200
Mg L green Air rate. liters/hr 10

Condensate return Yes

(a) Blend (H 1: :1:1) of 0-67-9, 0-07-11, 0-67-20, 0-67-24, and 0-68-6.

TEST NO. 363-5. RESULTS OF REELUX OXIDATION-CORROSION TEST ON N-1001a) AT 392OF

V;s, 10001 Vis Vis. Neut. No., Oil Loss,
cs/100l'1 Increase, .cs, 21001 mg KOHI/g %t,

Initial 13.65 - 3.41 0.11
16 hr 14.14 3.6 3.45 0.56
24 hr 14.18 3.9 3.48 0.81
40 hr 14.44 5.8 3 18 1.45
48 hr 14.56 t).7 3.52 1.85 4

Metal Specimen Data lest ( eU 1)-ata

Acight Lchange. rmig/cmn2  Al +0.02 Sludge in oil 200-inteh h.fidir None
Ii 0.12 (,entriluge, ý,'I None
Ag 0.02
Steel 0.12 I ubc d-posits I oUta dctncrit% 2
(u -- ').I f,
M$g I.111 lit. kpoint i'sat

Metall d%,•,olowation,. %cut. no-. hr te I ing KtOl/gixl hf 4x*

dc~~lpitting Ilix)1 i s ¢l hr to I k•siK 'vi 4x#

,r cs, usef \1 No change
1 No changi-e Ies Condihon%

MOtO1 Purple ..iti'l¢ temperature. '1 392
I u roA n %alupl¢ 1 olli, Ml

\lg I blue w tic. liters ht M
( otienlate return Yes

I tait lc-:dil I I I 1 'l)6-.67- 1 17.11, 0-67-20. 0-67.24. and 0-61-.7.



TEST NO. 364-1. RESULTS OF REFLUX OYIDATION-CORROSION TEST ON 0-67-8 AT 410OF

Vis, 100*F Vij Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°l mg KOH/g wt, %

Initial 13.24 - 3.26 0.23
16 hr 14.66 10.7 3.49 2.02
24 hr 14.96 13.0 3.55 2.03
40 hr 15.51 17.1 3.61 3.05
48 hr 16.18 22.2 3.74 5.17 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.06 Sludge in oil: 200-mesh filter Trace
Ti -0.08 Centrifuge, vol % None
Ag -0.10
Steel +0.06 Tube deposits: Total demerits -
Cu -0.36
Mg -0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hir 38
depositb, pitting, 100OF vis, hr to I cs/8 hi 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue-green Sample temperature, OF 410
Cu L etching Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes

TEST NO. 364-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-21 AT 410 0 F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210°F mg KOH/g wt, '4

Initial 12.92 - 3.15 0.14
16 hr 1.4.03 8.6 3.22 1.05
24 hr 14.26 10.4 3.36 1.08
40 hr 14.57 12.8 3.40 1.71
48 hr 14.77 14.3 3.44 2.47 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.10 Sludge in oil: 200-mesh filter None
Ti -0.06 Centrifuge, vol I. None
Ag -0.14
Steel +0.06 Tube deposits: Total demerits 8
Cu -0.08
Mg --0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/gJ8 hi 46
deposits, ,itting. 1000F vis, hr to I cs/8 hi 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue-yellow Samp!e temperature, OF 410
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 3634. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON N-1000(a) AT 392-F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210OF mg KOH/g wt, '/

Initial 13.56 - 3.37 0.15
16 hr 13.95 2.9 3.40 0.61
24 hr 14.14 4.3 3.44 1.01
40 hr 14.35 5.8 3.43 1.67
48 hr 15.40 13.6 3.60 5.81 5

Metal Specimen Data Test Cell Data

Weight change, rug/cm 2 : Al 0.30 Sludge in oil: 200-mesh filter None
Ti -0.14 Centrifuge, vol '7, None
Ag -0.02
Steel -0.10 Tube deposits: Total demerits 16
Cu -0.20
Mg -0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g]8 hr 40
deposits, pitting, 100 0F vis, hr to I cs/8 hr 46
or etching: Al No change

Ti No change Test Conditions
Ag Gray
Steel Purple Sample temperature, 'F 392
('u L etching Sample volume. ml 200
NI L green Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1:1:1:1:1 ) of 0-67-9, O-f'i-1 1,0-67-20,0-67-24, and 0-68-6.

TEST NO. 363-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON N-1O01(a) AT 392 0 F

Vis, 10001 Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, '7 cs/2100 F mg KOH/g wt. ';

Initial 13.65 - 3.41 0.11
16 hr 14.14 3.6 3.45 0.56
24 hr 14.18 3.9 3.48 0.81
40 hr 14.44 5.8 3.48 1.45
48 hr 14.56 6.7 3.52 1.85 4

Metal Specimen Data Test Cell Data

'A ight change, mg/cm 2 : At +0.02 Sludge in oil: 200-mesh filter Nonc
Ti -0.12 Centrifuge. vol '7 None
Ag -0.02
Steel -0.12 rube deposits: Total demerits 2
Cu -0.16
Mg -0.02 Breakpoint Data

\letal discoloration, Neut, no., hx to 1 mg KOH/g/8 hr 48+
deposits, pitting. 1000F vis, hr to I cs/8 hr 48+
of etching: AL No change

Ti No change Test Conditions
Ag Gray
StIel Purple Sample temperature, '1: 392
Cu Brown Sample volume, ml 200
Mg L blue Air rate, liters/hr 10

(ondensate return Yes

(a) BIlend (1 1: 11:1) of O-67-9, O-67-11, 0-67-20, O-67-24, and 0-68-7.
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TEST NO. 364-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 410°F

ViO, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210*F mg KOH/g wt, %

Initial 13.29 - 3.21 0.00
16 hr !4.37 8.1 3.35 0.76
24 hr 14.58 9.7 3.41 1.00
40 hr 14.94 12.4 3.45 1.49
48 hr 15.25 14.7 3.51 2.20 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.06 Sludge in oil: 200-mesh filter None
Ti -0.12 Centrifuge, vol % None
Ag +0.04
Steel +0.08 Tube deposits: Total dcments 17
Cu -0.10
Mg -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 47

deposits, pitLing, 100°F vis, hr to 1 cs/8 hr 48+

or etching: Al L brown
Ti Yellow Test Conditions
Ag L brown
Steel Blue & yeliow Sample temperature, OF 410
Cu Green & orange Sample volume, ml 200
Mg No change Air rate, liters/hi 10

Condensate retuin Yes

TEST NO. 365-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-6 AT 347 0 F

Vis. I C.F Vii Vis, Neut. No., Oil Loss,

cs/1000 F Increase. - cs/210 0 1  mg KOH/g wt, %

Initial 13.10 3.19 0.29
7 days 15.45 17.9 3.55 3.37

14 days 70.3' 437 9.72 25.3
21 days 90.36 5901.92 21.6
26 days 79.37 506 11.16 17.04 27

Metal Specimen Data Test Cell Data

Weight change, mg/cm2: Al -0.04 Sludge in Id: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol None
Ag --0.02
Steel -0.06 Tube deposits: Total demerits 15

('u -4.20Mg - 16.5 Breakpoint Data

Metal discoloration, Neut. no., days to I mg KOH/g/4 days 2

deposits, pitting, 10001. vis. days to I cs/4 days 3

or etching: Al No change
Ti No change Test Conditions

Ag L yellow-

Steel Blue-green jam.Ile t:mpl.ratuI 01, 347

Cu L & M pitting Sample volume, ni 200
Mg H etching Air rat%., l! :.rs/hr 10

tCondernsate return Yes
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TEST NO. 365-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-7 AT 347 0 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210*F mg KOH/g wt, %

Initial 13.69 - 3.38 0.08
7 days 14.72 7.5 3.56 0.94

14 days 15.03 9.8 3.61 1.38
21 days 15.17 10.8 3.64 1.46
26 days 15.24 11.3 3.65 1.54 8

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol %7 None
Ag -0.10
Steel -0.06 Tube deposits: Total demerits 49
Cu -0,12
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting, 10001: vis, days to 1 cs/4 days 26+
or etching: Al No change

Ti No change Test Conditions
Ag L brown
Steel Blue-green Sample temperature, "F 347
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 365-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1052(a) AT 347-F

Vis, 100%F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, 7, cs/210°F mg KOH/g wt, %

Initial 13.58 3.41 0.16
7 days 14.29 5.2 3.50 0.71

14 days 14.57 7.3 3.53 1.11
21 days 14.81 9.1 3.56 1.11
26 days 14.86 9.4 3.60 1.18 8

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 7c None
Ag 0.06
Steel 0.08 Tube deposits: Total demerits 58
('u 0.42 _ _, , _
Mg +0.08 Breakpoint Data

Metal discoloration. Neut. no., days to I mg KOH/g/4 days 26+
deposits, pitting, 10001 vis. days to I cs/4 days 26+
or etching. Al No change

Ti No change Test Conditions
Ag Tani
Steel Blue-green Sample tempratuic, 01: 347
Cu L etching & pitting Sample volume, "A 200
Mg Peacock Au' rate, liters/hr 10

(Condensate return YeC

GO) Ilend ( I: 1:1: I of O-67.9, 0-67-11. 0-67.20. and 0-67.24
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TEST NO. 366-1. RESULTS OF REFLUX OXIDATION-CORROSIAN TEST ON 0-68-10 AT 401 0 1.

Vis, 10001; Vis Vis, Neut. No., Oil Loss,
cs/100'F Increase, % cs/210°F mg KOH/g wt, '4

Initial 15.24 3.98 0.28
16 hr 15.20 --0.3 3.91 1.55
24 hr 15.24 0.0 3.91 2.05
40 hr 15.13 -0.7 3.82 3.97
48 hr 16.83 +10.4 3.99 14.56 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.06 Sludge in oil: 200-mesh filter None
Ti --0.04 Centrifuge, vol ', L trace
Ag -0.04
Steel +0.06 Tube deposits: Total demerits 2
Cu -0.18
Mg -1.60 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 35
deposits, pitting, 1000F vis, hr to 1 cs/8 hr 415
or etching: Al L blue

Ti L yellow Test Conditions
Ag Tan
Steel Peacock Sample temperature, 'F 401
Cu Brown Sample volume, ml 200
Mg M pitting Air rate, liters/hr 10

Condensate return Yes

TEST NO. 368-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-10 AT 3470 F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/1000 1- Increase, '4 cs/210 0 F mg KOH/g wt,';

Initial 15.24 3.08 0.28
7 days 15.52 1.8 3.97 1.55

14 days 15.30 0.4 3.88 2.89
21 days 20.87 36.9 4.59 26.7
26 days 34.64 127 6.49 50.5 19

Metal Specimen Data rest Cei t)ata

Weight change, mg/cm 2 : Al 0.02 Sludge in oil 200-mesh filter None
ri 0.00 Centrifuge, vol None
Ag 0.08
Steel +0(.2 I ubc deposits I ctal demerits 7t)
Cu o.94
Msg 0.18 Uteakpoint Data

Metal discoloration, Neut. no., daýs to I ing KOII#g,'4 days 12
deposits, pitting, I010' vis. da) % to I cs,'4 days 18
or etching AI I yello\%

Ii No l'hangc I e¢s Conditions
%g 1.111. ..

Steel Pcjý ok Sanmple temperature. '1 347
Cu \1 pitting Samnple ýolunl. rnil 200
MFg lro\sn ..\it rate, literslhr 1U

(ondensdle return Ycs



TEST NO. 368-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-15 AT 3470 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % :s/210'F mg KOH/g wt, %

Initial 12.90 - 3.11 0.13
7 days 13.65 5.8 3.23 0.59

14 days !3.97 8.3 3.28 0.68
21 days 14.28 10.7 3.34 0.91
26 days 14.56 12.9 3.38 1.32 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.08 Centrifuge, vol % None
Ag -0.08
Steel -0.04 Tube deposits: Total demerits 40
Cu -0.14
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., days to I mg KOH/g/4 days 26+
deposits, ,itting, 100'F vis, days to 1 cs/4 days 26+
or etching: Al No change

Ti No change rest Conditions
Ag L yellow
Steel Blue-green Sai iple temperature, OF 347
Cu Orange-gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 368-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON N.1000(a) AT 347 0 F

Vis, 100-F Vis Vis, Neut. No., Oil Loss,

cs/1000 F Increase, % cs/210*F mg KOH/g wt,%

Initial 13.56 - 3.37 0.15
7 days 14.38 6.0 3.48 0.86

14 days 14.68 8.3 3.53 1.08
21 days 14.91 10.0 3.56 1.20
26 days 15.01 10.7 3.58 1.23 9

Metal Specimen Data Test CeUl Data

Weight change, mg/cm 2 : Al -0.06 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol % Trcce
Ag -0.08
Steel 0.00 Tube deposits: Total demerits 36
Cu -0.34
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., days to I mg KOH/Ig/4 days 26+

deposits, pitting, 100"F vis, days to 1 cs/4 days 26+

or etching: Al No change
Ti No change Test Conditions
Ag Tan
Steel Blue Sample temperature, *F 347
('u L Otcl. ig Sample volume, ml 200
MI L gieen Air rate, liters/u 10

Condensate icturn Yes

(al Blend ( I1: : 1: )Il of O-67-4, O-67-1 I, 0-67-20, 0-67-24. and 0-68.
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TEST NO. 368-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON N.1001(a) AT 347-F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %

Initial 13.65 - 3.41 0.11
7 days , 5.9 3.52 0.61

14 days 14. 2 7.8 3.56 1.02
21 days 14.90 9.2 3.59 1.20
26 days 14.95 9.5 3.60 1.35 10

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 7, None
Ag 0.08
Steec -0.06 Tube deposits: Total demerits 49
Cu -0.42
Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting. 100'F vis. days to 1 cs/4 days 26+
or etching: Al No change

Ti No change Test Conditions
Ag Tan
Steel Blue Sample temperature, OF 147
Cu L etching & pitting Sample volume, ml 200
Mg L green Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1:1: 1:1: 1) ofO-67-9, 0-67-11, 0-67-20, 0-67-24, and 0-68-7.

TEST NO. 369-1. RESULTS OF REI-LUX OXIDATION-CORROSION TEST ON 0-67-8 AT 419°F

Vis. 100I. Vis Vis, Neut. No., Oil Loss,
cs/ I00F Increase, 7r cs/2100 1 mg KOH/g wt,

Initial 13.34 3.26 0.23
16 hr 14.71 10.3 3.52 1.92
24 hr 15.12 13.3 3.58 2.42
40 hr 16.80 25.9 3.83 6,39
48 hr 18.40 37.9 4.09 10.11 4

Metal Specimen Data Test ('ell Data

ieight change, mg/cm 2 : Ai 0.04 Sludge in oil 200-mesh filter Trace
Ti 0.00 Centrifuge, vol None
Ag 0.00
Steel +0.02 lube deposits: lotal demerits 81
Cu 0.82

Mg 0.06 Breakpoint Data

Metal discoloration, Neut. no.. hr to I mg KOtI/g/8 fir 30
deposits, pitting, I(X)*l vis, hr to I cs/g hr .14
or etching: Al No change

ri No change r'est Conditions
Ag No change
Steel Blue-green iample temperature. '1 4 Ili
Cu I etching Sample ,ohlnic. 111 200
Mg ltrfo ii Air rate. litcrs/hsr 10

(ondensate return Yes

II I I I



TEST NO. 369-2. RESULTS OF REFLUX OXIDATION-CORR,- -',ON TEST ON 0-67-21 AT 419°F

Vis, 1001F Vis Vis, Neut. No., Oil Loss,

cs/100*F Increase, % cs/210 01 mg KOH/g wt, %

Initial 12.92 - 3.15 0.14

16 hr 14.08 9.0 3.34 1.35

24 hr 14.37 11.2 3.38 1.74
40 hr 15.29 18.3 3.52 3.47
48 hr 16.75 29.6 3.73 6.43 2

L- - - T C D ai

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2: Al -0.04 Sludge in oil: 200-mesh fll'er None

Ti 0.00 Centrifuge, ,ol 7 None
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 9
Cu 0.00
Mg -0.28 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 34

deposits, pitting, IOO0 F vis, hr to I cs/8 hr 44

or etching: At No change T C"t "
Ti No change Test Conditions
Ag No change
Steel Brown-green Sample temperature, OF 419

Cu Gold Sample volume, ml 200

Mg L pitting Air rate, liters/hr 10
Condensate return Yes

TEST NO. 370-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-12 AT 392 0F

Vis, IOO0 F Vis Vis, Neut. No., Oil Loss.

cs/100°F Increase, % cs/ 2 1091 mg KOH/g wt, '

Initial 13.47 - 3.25 0.17

16 hr 14.36 6.6 3.40 0.66
24 hr 14.53 7.9 3.42 0.80
40 hr 14.73 9.4 3.46 0.95
48 hr 14.72 9.3 3.47 1.13

Metal Specimen Data Test Cell Data

'height change, mg/cm2l: Al +0.02 Sludge in oil: 200-mesh filter None

Ti -0.02 Centrifuge, vol'" None
AS 0.00
Steel 0.00 rub,., deposits: Total demerits 2

Cu 0.12 __,

M6 0.02 Breakpoint Data

Metal discoloration. Neut. no., hr to I mg KOH/gJS hi 48+
deposits, pitting. 10001 vis. hr to ! cs/8 h" 48+
or etching: At No change

Ti No change Test Conditions

AS (;ray
Steel BSue-brown Sample temperature, 01f 392

Cu Brown Sample volume. ml 200
Me, No change Air rate. liters/hr 10

Condensate return Yes
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TEST NO. 370-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-14 AT 3921A;

Vis, 10001: Vis Vis, Neut. No,, Oil Loss,
cs/1000 F Increase, % cs/210'F mg KOH/g wt. ,

Initial 13.35 - 3.32 0.14
16 hr 14.16 6.1 3.44 1.01
24 hr 14.38 i.7 3.46 1.57
40 hr 14.63 9.6 3.51 2.28
48 hr 14.68 10.0 3.53 2.63 2

Ii

Metal Speciimen Data Test Cell Data

Weight change, mgjcm 2 . Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol '' None
Ag +0.02
Steel 0.00 Tube deposits: Total demerits 15
Cu 0.00 ,_.
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 Ing KOH/g/8 hr 48+
deposits, pitting. 10001; vis, lhr to I c3/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Peacock Sample temperature, 'F 392
Cu Orange Sample volume, ml 200
Mg No change Air rate, literi/hr 10

Condensate return Yes

TEST NO. 370-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-6,8-15 AT 392 0 F

Vis, 1000 1 Vis Vis. Neut. No.. Oil Loss,

cs/I00'F Increase, 'Z, cs/2100 1 mg KOH/g wt, %

Initial 12.90 3,11 0.13
16 hir 13.31 3.2 3.17 0.35
24 hr 13.51 4.7 3.21 0.59
4U hr 13.78 6.8 3.23 1.01
48 hr 13.91 7.8 3.27 1.40 2

Metal Specimen Data Test Cell Data

%keight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol None
Ag +0.02
Steel 0.00 rube deposits: Total demerits 9
Cu +0.04

Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
depos'ti, pitting. 100°F vis, hr to I cs/9 hr 48+
or etching: Al No change

Ti No change Trest Conditions
Ag No chmngc
Steel Blue-hro't n Sample t.:nlrature, 01' 392
Cu Gold Sample iolume. ml 200
Mg No change Air rate. litershr 10

Condensate return Ye%
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TEST NO. 370-4. RESULTS OF REFLUX OXIDAI ION-CORROSION TEST ON ATL-888 AT 3920 F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210F mg KOH/g wt, %

Initial 13.85 - 3.32 0.13
16 hr 14.52 4.8 3.44 0.40
24 hr 14.61 5.5 3.46 0.70
40 hr 14.85 7.2 3.48 0.92
48 hr 14.94 7.9 3.50 0.90 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol % Trace
Ag +0.02
Steel 0.00 Tube deposits: Total demerits 115
Cu 0.00
Mg +0.50 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, I000 F vis, hr to 1 cs/8 hr 48+
or etching: At No change

Ti No change Test Conditions
Ag L brown
Steel Blue Sample temperature, *F 392
Cu Brown-green Sample volume, ml 200
Mg Gray deposit Air rate, liters/hr 10

Condensate return Yes

TEST NO. 370-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-889 AT 392 0 F

V1  100*F Vis Vis, Neut. No.. Oil Loss,
cs/1000 F Increase, % cs/210 0l mg KOH/g wt, '

Initial 13.90 - 3.33 0.12
16 hi 14.57 4.8 3.43 0.49
24 hr 14.81 6.5 3.48 0.64
40 hr 14.97 7.7 3.48 0.79
48 hr 15.08 8.5 3.52 0.92 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2: Al 0.00 Sludge in oil. 200-mesh filter Trace
Ti 0.00 Centrifuge. voi ', 0.2
Ag +0.02
Steel 0.00 lube deposits: Total demerits 144
Cu -0.02
Mg +0.10 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/./I8 hr 48+

deposits, pitting. I(1,001 vis. h' to I cs/8 hi 48+
or etching: Al No change

Ti No change Test Conditions
Ag L brown
Steel Blue Sample temperature. 01 392
Cu Violet Sample volume, ml 200
M& Brown Air rate. liters/hr 10

Condensate return Yes
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TIST NO. 370-6. RIFSULTS 01; RI*"FLUX OXIDATION-CORROSION ThST ON ATL-890 AT 39201.

Vis 10001 Vis is. Neut. No., Oil Loss.
cs/10001. Increase, ';; cs/210°1 mg KOH/g wt' ';

Initial 14.38 3.42 0.17

16 hr 14.93 3.8 3.50 0.44
?4 hr 15.18 5.6 3.55 0.6040 lit 15.39 7.0 3.59 0.76

48 hr 15.51 7.9 3.60 0.77

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.02 Sludge in oil 200-mesh filter Trace
Ti 0.00 Centrifuge. vol'; 0.4
Ag 0.00
Steel 0.00 'lube deposits: Total demerits 75
(Cu +002
Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hi 48+
deposits, pitting. 1000l vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Bluc-grccn Sample temperature, '1 392
Cu Pink Sample volume, ml 200
Mg No change Air rate. liters/hr !0

Condensate return Yes

Ti<ST NO. 370-7. RESL'HTS 01 RI. LUX OXIDATION-CORROSION TI:ST ON AXL-892 A r 3921,

Vis, I000I Vis Vis. Neut. No.. Oil Loss,
cs/1009.- Increase.'; cs/210"l mg KOHjg %t.

Initial 13.89 3.51 0.17
16 hi 14.51 4.5 3.58 1.44
24 hr 14.80 6.6 3.62 1.84
40 hr 15.11 8.8 3.70 2., I
48 hr 15.55 12.0 3.74 5.19 3

Metal Specimen Data Iest (ell Data

%eight change, nmg/,-m-: Al (0.10) Sludge in oil 2t0-0.iCsh tilter ,None
Ti 0.00 (entrlug', Wol None
Ag -0. 02
Steel U0.i1 I u hb de poxlts I otai d.,n rits
Cu 11. I t_
Mg +0) 04 !ircakpsont );tj

Metal discoloration. Neut. no.. lit to I nig t t)t/g/8 li 410
deposit':. itting. I 00"I vis, hr to I c',i8 hi 48+
or etclng Al No hamegc

r, No ,h1.1neg I est onditlon,
Ag I aln
Steel Purple Sxly 'Ic 1eftlC pettlifre. ;42

(u Ihtos ii \asnf'le %olupi'. " I 20W
M6 No change \it rail. liter, 1t

ondensjl, fr~ on 'C%



EST NO. 371 -1. RESULTS 01 RI FLUX OXI|)ATION-(ORROSION TEST ON N-IO00(a) AT 385`F

Vis, 1000o1 Vi, ý'I" Neut. No,. Oil Loss,
cs/100°1 Increase,; c,' 2 101l mg KOH/g wt

Initial 13.56 3.37 0.15
16 hr 13.90 2.5 3.42 0.50
24 hr 13.99 3.2 3.43 0.75
40 hr 14.30 5.5 3.46 1.19
48 hr 14.35 5.8 3.47 1.46 3

Metal Specimen D)ata Test ( eU Data

Wcight change, mg/cm 2 : Al -0.06 Sludge in oil: 200-mesh filter None
Ti - .f,2 Centrifuge, vol None
Ag
Steel "'0.08 I ube deposits I [otil dernmerit 4
(u -0.16
Mg +0.06 Breakpoint Data

Metal discoloration. Neut. no.. hr to I mg KOil1g/8 tu 48+
deposits, pitting. 10091 vis, hr to I cs/8 hr 48+
or etching Al No change

Ti No change Test ( onditions
Ag Tan
Steel Violet Sampile temperature '1 385
Cu Brown Sample volume. ml 200
Mg L blue Air rate. liters/hr 10

Condensate rcturn Yes

(a) Blend (I :1 : 1:1) of 0-67-9, 0-67-11, 0-67-20, 0-67-24, and 0-68-6.

lEST NO. 372-1. RV.SULTS O1 REFLUX OXIDA ION-CORROSION TEST ON ATL-892 AT 401 0 :

Vis. 10001 V is VI %. Neut. No., Oil Loss.
cs/llOl' Increase. c, 2101 rig KOH/g wt,

IhirtIJI 1 3.81 3 5I 0.17
It, hr 14.61 5.2 3.62 1.k)q
"I: hi 14.91 3 3.f,5 2.7

40 hr 16.,3 9.'/ 3 89 10.22
44 hr IS.9 32 4 4.16 16 50 .

Metal Spectinen Data ,rCst (ell Data

VAeight thange. nig, crv' Al 06 0ludge in oil 200-irfesh tiler Noie
It Centrifugc, Lol None

Steel , r4 I Ui¢ drJC1%01 I otal detlierits 4
('U 1.411 .... . ,___ _ _ __ _ _ __ _ _ __ _ _ __ _ _ _

Mgt >•14 i~rel.-kpvinl l).tj

M1etal dlim•hrith, Ncut. no.. hr to I mng kOHl gR hi 2r

Lln-losi.l,, pitlilig ItM"Il %s 'Ifr to I cv/m hr 14
or ct, him, i \~ I.,i~

It N, ter" Test (onditionm
+•I I t'ro'+, it"

%treo PIu rpl aitir € tleiill fra lure. 'I 41 l
( U I pitllirt & Ci, 11rtv ,li:rrle Lolurrit. ml 2041
Mlg %I pittllw tr rite. liter. hir It

t ondenvitc return 'I c,.

"4'-



TEST NO. 372-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON N-1001 (a) AT 401OF

Vis. 100°1- Vis Vis. Neut. No.. Oil Loss.

cs/lOO1 F Increase. 'i cs/2 101 mg KOH/g wt.

Initial 13.65 - 3.41 0.11
16 hr 14.18 3.9 3.46 9.99
24 hr 14.32 4.9 3.48 1so
40 hr 16.36 19.9 3.74 8.46
48 hr18.72 37.1 4.10 12.97 5

Metal Specimen Data Teit Ccl Data

%,eight change. mg/cm2  Al -0.08 Sludge in oia: 200-mesh fit. None
Ti -0.06 Centritu'e. vol None
A -0.02
steel OAK) Iubc de1 osits: Total demerits 48
C'u -0.24

M -0.12 Breakpoint Data

Metal discoloration. Neut. no., h.- to I mg KOHt'g1R hir 26
deposits, pitting. lOIM1 vis. hr to I cs/8 hr 33
or etching: Al Ne change

Ti No change Test Condit-ons
Ag L yelew
Steel Blue Sam'ple temperature. '1 401
Cu L etching Sample volume. ml 200
Mg Brown Air rate. literhr 10

Condensate return Yes

(a) Blend (I:H:1 ::1) of 0-67-9,0-67-11,0-67-20,0-67-24, and 0-68-7.

TEST NO. 373-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-624 AT 38501'

Vis. I00°F Vis Vi'. Neut. No.. Oil Loss.
cs/100°F Increase. ,3 csi2IOl mg KOH/g wt.'-,

Initial 15.01 -- 3.93 0.11
16 hr 15.27 1.7 3.95 1.31
24 ni 15.22 1.4 3.94 1.39
40 hr 15.08 0.5 3.90 1.74
48 hr 15.06 0.3 3.89 1.90 3

Metal Specimen Data Test Cell Data

%eight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol Trace
Ag 0.00
Steel -0.02 Tube deposits: Total demerits 92
Cu 0.10 ,,
Mg --0.90 Breakpoint Data

Metal discoloration, -..at. no., hr to I mg KOH/g/8 hr 48+

deposits, pitting, 10()0° vis, hr to I cs/8 hr 48+

or etching: Al L brow n
Ti Pink Test Conditions
Ag L yellow
Steel Violet & green Sample temperature. 01 385
Cu Brown Sample volume, ml 200
Mg L pitting Air rate, litcrs/hr 10

('ondensate return Ye%
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TIST NO. 373-2. RESLL'IS OF RFI-LUX OXIDATION-JORROSION TEST ON 0-64-12 AT 38501:

Vis. 10001 Vis Vis. Neut. No.. Oil Loss.
cs/100°F Increase, -T cs/2100 1. mg KOH/g wt.'.;

Initial 13.79 3.52 0.52
16 hr 15.14 9.8 3.70 1.41
24 hr 14.54 5.4 3.68 1.85
40 hr 15.01 8.8 3.72 2.12
48 hr 14.72 6.7 3.68 2.55 3

Metal Specimen Data Test CeU Data

W;eight change. mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter Trace
Ti +0.06 Centrifuge. vol '5 0.2Ag +0.16
Steel +0.06 Lube deposits: Total aemerits 384
Cu -0.14

-Mg -0.02 Breakpoint Data

Metal discoloration. Neut. no.. hr to I mg KOH/g/8 hl 48+
deposits, pitting. I0001: vis, hr to I cs/8 hr 48+
or etching: Al Brown

Ti Brown Test Conditions
Ag Brown
Steel Brown Sample temperature, 'F 385
Cu Black Sample volume. ml 200
Mg Brown Air rate. liters/hr 10

Condensate return Yes

TEST NO. 373-3. RESULTS OF REFLUX. XIDATION-CORROSION TEST ON 0-64-18 AT S850
F

Vis. 100'F Vis Vis. Neut. No.. Oil Loss.

csa/100'F Increase. 7, csi2 1091 mg KOH;g wt.,;

Initial 1684 4.29 0.11
16 hr 17.11 +1.6 4.30 1.36
24 hr 17.04 +1.2 4.30 1.49
40 hr 16.75 -0.5 4.18 2.58
48 hr 16.50 -2.0 4.04 6.93 3

Metal Specimen Data Test CeU Data

V.eight change, mglcm 2
: Al -0.06 Sludge in oil 200-mesh filter None

Ti 0.00 Centrifuge, vol : Trace
Ag -0.02
Steel 0.06 1 ube deposits: Total demerits 36
Cu -0.16 =_

Mg - 0.12 Breakpoint L'-Rta

Metal discoloration, Neut. no.. hr to I mg KOH/g8 I 1 38
deposits. pf'ting. 1000F Ais. hr to I cs/8 hr 48+
or etching: Al L green

"Ti Green Test Conditions
Ag L yellow
Steel Yellow-green Sample temperature, OF 385
Cu Peacock Sample volume, ml 200
Mg (;ray Air rate, liters/hr 10

Condensate return Yet
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TEST NO. 3734. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 385oF

Vis, 100*F Vis Vis, Neut. No., Oil Loss.

cs/100l F Increase, 17c cs/210*F mg KOH/g wt.

Initial 17.34 - 4.58 0.26
16 hr 17.04 -1.7 4.47 0.94
24 hr 16.87 -2.7 4.44 1.12
40 hr 16.44 -5.5 4.23 1.53
18 hr 15.59 -10.1 4.05 3.29 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 82
Cu -0.10
Mg -0.16 Breakpoint Data

Metal discoloration. Neut. no., hr to I mg KOH/g/8 hr 41
deposits, pitting, 100.F vis, hr to I cs/8 hr 48+
or etching: Al L brown

Ti Brown Test Conditions
Ag L brown
Steel Blue-green Sample temperature, OF 385
Cu Orange Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 373-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 3850F

Vis, 1000F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/21001l mg KOH/g wt, %

Initial 14.87 - 3.69 0.04
16 hr 15.04 1.1 3.72 0.67
24 hr 14.99 0.8 3.72 0.84
40 hr 14.94 0.5 3.69 1.09
48 hr 14.87 0.0 3.66 1.28 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.06 Sludge in oil: 200-mesh filter None
Ti -0.06 Centrifuge, vol 7r None
Ag -0.02
Steel -0.04 Tube deposits: Total demerits 45
Cu -0.30
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al L yellow

Ti Yellow Test Conditions
Ag L brown
Steel Blue Sample temperature, OF 385
Cu L etching Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 373-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 385OF

Vis, IO0 rF Vis Vis, Neut. No., Oil Loss,
cs/1O°F Increase, % cs/210*F mg KOH/g wt, %

Initial 13.04 - 3.47 0,24
16 hr 13.15 0.8 3.45 1.23
24 hr 13.20 1.2 3.46 1.48
40 hr 13.24 1.5 3.44 2.00
48 hr 13.26 1.7 3.45 2.30 4

Metal Specimen Data Test Cell Data

Weight change, Mg/CM2: Al +0.10 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 7 None
Ag --0.02
Steel +0.04 Tube deposits: Total demerits 4
Cu -0.12
Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to I cs/8 hi 48+
or etching: Al No change

Ti No change Test Conditions
Ag Tan
Steel L brown Sample temperature, OF 385
Cu Bruwn Sample volume, ml 200
Mg L blue Air rate, liters/hr 10

Condensate return Yes

TEST NO. 374-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-62-4 AT 39201.

Vis, 000 F Vis Vis, Neut. No., Oil Loss.
.s/1000 F Increase, % cs/210*1: mg KOP.,g wt,ý

Initial 15.01 - 3.93 0.11
16 hr 15.12 0.7 3.94 1.44
24 hr 15.21 1.3 3.91 1.62
40 hr 15.02 0.1 3.88 1.96
48 hr 15.19 1.2 3.79 6.89 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter None"Ii +0.02 Centrifuge, vol 7 Trace
Ag -0.02
Steel +0.06 Tube deposits: Total demerits 106
Cu -0.28
Mg -1.88 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/gi8 hr 40
deposits, pitting, 100*F vis, hr to I cs/8 hr 48+
or etching: Al L brown

Ti Pink Test Conditions
Ag Yellow
Steel Green Sample temperature, OF 392
Cu L etching Sample volume, ml 200
Mg L pitting Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 374-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-12 AT 3920F

Vis, 000 F Vis Vi., Neut. No., Oil Loss,

cs/1000F Increase, % cs/21 0 *F mg KOH/g wt,

Initial 13.79 - 3.52 0.52
16 hr 15.00 8.8 3.73 1.71
24 hr i..01 8.8 3.70 2.23
40 hr 15.01 8.8 3.71 2.75
48 hr 14.82 7.5 3.69 3.24 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.26 Sludge in oil: 200-mesh filter Trace
Ti +0.24 Centrifuge, vol '7 0.2
Ag +0.10
Steel +0.18 Tube deposits: Total demerits 406
Cu +0.04 ,_,_-
Mg +0.10 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100hF vis, hr to I cs/8 hr 48+
or etching: Al Brown deposit

Ti Brown deposit Test Conditions
Ag Brown
Steel Black Sample temperature, 'F 392
Cu Black Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes

TEST NO 314-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-18 AT 392 0 F

Vis, 1000 F Vis Vis, Neut. No., Oil Loss.
cs/1000 F Increase,% cs/210' 1 mg KOH/g wt,

Initial 16.84 - 4.29 0.11
16 hr 17.03 +1.1 4.28 1.53
24 hr 16.91 +0.4 4.23 2.99
40 hr 16.75 -0.5 4.06 7.71
48 hr 18.31 +8.7 4,27 13.06 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oii: 200-mesh filter None
Ti +0.04 Centrifuge, vol.',' Trace
Ag +0.04
Steel 0.00 Tube deposits: Total demerits 96
Cu -0.32
Mg -0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 25
deposits, pitting, 10001. vis, hr to I cs/8 ht 46
or etching: Al L green

Ti L green Test Conditions
Ag Green-yellow
Steel Yellow Sample temperature, 0V 392
Cu L etching Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 375-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68.6 AT 374 0 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/2100 F mg KOH/g wt, %

Initial 13.10 - 3.19 0.29
16 hr 13.87 5.9 3.31 0.84
24 hr 14.04 7.2 3.34 1.12
40 hr 14.35 9.5 3.38 1.63
48 hr 14.61 11.5 3.43 2.13 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.08 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag -0.02
Steel 0.00 Tube deposits: Total demerits 13
Cu -0.24 .,
Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mgn KOH/g/8 hr 48+
deposits, pitting, 100I F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti L yellow Tes- Conditions
Ag L brown
Steel Brown & purple Sample temperature, OF 374
Cu L etching Sample volume, ml 200
Mg L green Air rate, liters/hr 10

Condensate return Yes

TEST NO. 376-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-62-4 AT 401°F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/2100 F mg KOH/g wt, 'Ic

Initial 15.01 - 3.93 0.11
16 hr 15.18 1.1 3.91 1.65
24 hr 15.10 0.6 3.89 1.93
40 hr 17.21 14.7 4.09 12.18
48 hr 30.74 104 6.91 15.70 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter Trace
Ti +0.10 Centrifuge, vol % 0.2
Ag +0.04
Steel -0.04 Tube deposits: Total demerits 210
Cu -0.56
Mg -19.0 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 29
deposits, pitting, IOO0 F vis, hr to I cs/8 hr 34
or etching: Al Brown

Ti Pink Test Conditions
Ag Pink
Steel Green Sample temperature, OF 401
Cu L etching Sample volume, ml 200
Mg H pitting & etching Air rate, lUters/hr t0

Condensate return Yes
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TEST NO. 376-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0.64-12 AT 401OF

Vis, 100*F Via Vis, Neut. No., Oil Loss,

cs/100°F Increae, % cs/210*F mg KOH/1 wt, %

Initial 13.79 - 3.52 0.52
16 hr 15.31 11.0 3.70 2.13
24 hr 14.92 8.2 3.69 2.52
40 hr 14.97 8.6 3.72 3.55
48 hr 15.14 9.8 3.73 5.24 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.38 Sludge in oil: 200-mesh filter 1.7
Ti +0.34 Centrifuge, vol % 0.2
Ag +0.28
Steel +0.28 Tube deposits: Total demerits 457
Cu -0.04
Mg +0.44 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 39

deposits, pitting, I001F vis, hr to 1 cs/8 hr 48+

or etching: Al Brown deposit
Ti Black deposit Test Conditions
Ag Black d.,posit
Steel Black deposit Sample temperature, OF 401
Cu Brown Sample volume, ml 200
Mg Brown deposit Air rate, liters/hr 10

Condensate return Yes

TEST NO. 376-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-18 AT 401OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/2101F mg KOH/g wt, %

Initial 16.84 - 4.29 0.11
16 hr 16.90 +0.4 4.23 1.93
24 hr 16.48 -2.1 4.08 3.47
40 hr 18.91 +12.3 4.34 8.88
48 hr 21.17 +25.7 4.74 18.37 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.06 Sludge in oil: 200-mesh filter Trace
Ti +0.06 Centrifuge, vol % Trace
Ag +0.06
Steel +0.02 Tube deposits: Total demerits 68
Cu -0.74 ....
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 10
deposits, pitting, 100OF vis, hr to 1 cs/8 hr 31
or etching: Al L green

Ti Green-yellow Test Conditions
Ag Green-yellow
Steel Gold Sample temperature, OF 401
Cu L etching Sample volume, ml 20C
Mg Brown Air rate, liters/hr 10

Condensate return Yes

81



TEST NO. 377-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-12 AT 410OF

Vis, 100'F Vis Vis, Neut. No., Oil Lou,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %

Initial 13.79 - 3.52 0.52
16 hr 15.09 9.4 3.74 2.52
24 hr 15.09 9.4 3.73 3.33
40 hr 16.89 22.5 3.99 11.15
48 hr 19.03 38.0 4.39 15.14 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : A! +0.54 Sludge in oil: 200-mesh filter T:-,e
Ti +0.44 Centrifuge, vol % Trace
Ag +0.22
Steel +n.34 Tube deposits: Total demerits 470
Cu -U.80
Mg +0.40 Breakpoint Data

Metal discoloration, Neut. no., hI to 1 mg KOH/g/8 hr 22
deposits, pitting, 100% vis, hr to 1 cs/8 hr 34
or etching: Al Black deposit

Ti Black deposit Test Conditions
Ag Black deposit
Steel Black deposit Sample temperature, OF 410
Cu L etching Sample volume, ml 200
Mg Black deposit Air rate, liters/hr 10

Condensate return Yes

TEST NO. 377-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 410OF

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210 0 F mg KOH/g wt, %

Initial 13.48 - 3.25 0.21
16 hr 14.62 8.5 3.43 0.88
24 hr 14.82 9.9 3.45 1.25
40 hr 15.52 15.1 3.57 2.06
48 hr 17.03 26.3 3.78 5.38 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti +0.02 Centrifuge, vol • None
Ag 0.00
Steel +0.10 Tube deposits: Total demerits -

Cu +0.66
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hi to 1 mg KOH/g/8 hr 39

deposits, pitting, 100I F vis, hr to I cs/8 hr 45

or etching: Al L yellow
Ti L yellow Test Conditions
Ag Tan
Steel Blue-green Sample tempe.ature, OF 410
Cu Brown deposit Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 378-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-12 AT 401°F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210*F mg KOH/g wt, %

Initial 13.47 - 3.25 0.17
16 hr 14.45 7.3 3.41 0.81
24 hr 14.61 8.5 3.43 0.6
40 hr 14.92 10.8 3.48 1.23
48 hr 15.11 12.2 3.52 1.99 3

IJ i I

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti +0.08 Centrifuge, vol % None
Ag +0.06
Steel -0.06 Tube deposits: Total demerits 4
Cu -0.20
Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hr t 1 mg KOH/g/8 hr 46
deposits, pitting, 100 0 F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue-green Sample temperature, OF 401
Cu L etching Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes

TEST NO. 378-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-14 AT 401OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,

cs/100l F Increase, % cs/210'F mg KOH/g wt, %

Initial 13.35 - 3.32 0.14
16 hr 14.31 7.2 3.46 0.71
24 hr 14.47 8.4 3.48 2.01
40 hr 14.83 11.1 3,54 2.84
48 hr 14.95 12.0 3.57 3.51 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 7 None
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 15
Cu 0.00

Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, 100I F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag Tan
Steel Peacock Sample temperature, OF 401
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 378-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-15 AT 401OF

Vis, 100'F Vis Vis, Neut. No,, Oil Lou,
cs/100F Increase, % cs/210°F mg KOH/g wt, '1,

Initial 12.90 - 3,11 0.13
16 hr 13.50 4.7 3.20 0.76
24 hi" 13.69 6.1 3.23 1.04
40 hr 15.27 18.4 3.47 3.89
48 hr 16.79 30.2 3.71 5.42 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.02
Steel -0.04 Tube deposits: Total demerits 15
Cu -2.78
Mg -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 27
deposits, pitting, 100OF vis, hr to I cs/8 hr 36
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue-green Sample temperature, OF 401
Cu M etching Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes

TEST NO. 378-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-17 AT 401OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,

cs/1000 F Increase, % cs/210'F mg KOH/g wt, %

Initial 12.96 - 3.45 0.25
16 hr 12.99 0.2 3.41 2 32
24 hr 13.14 1.4 3.42 4.94
40 hr 16.32 25.9 3.85 19.49
48 hr 18.49 42.7 4.22 26.0 8

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol ' None
Ag -0.02
Steel -0.08 Tube deposits: Total demerits II
Cu -0.70
Mg --7.54 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 9
deposits, pitting, IO0 F vis, hr to I cs/8 hr 29
or etching: Al No change

Ti No change Test Conditions
Ag Tan
Steel Brown Sample temperature, O1F 401
Cu L etching Sample volume, ml 200
Mg M etching & H pitting Air rate. liters/hr t0

Condensate return Yes
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TEST NO, 379-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-896 AT 385OF

T Vis, 100*F Vis Vis, Neut. No., Oil Loss,

cl/100°F Increase, % cs/210*F mg KOH/g wt, %

Initial 13.93 - 3.59 0.32
16 hr 14.13 1.4 3.64 0.91
24 hr 14.19 1.9 3.65 1.18
40 hr 15.72 12.8 3.86 8.85
48 hr 18.13 30.2 4.24 16.73 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti -0.06 Centrifuge, vol 97 Trace
Ag -0.04
Steel +0.02 Tube deposits: Total demerits 18
Cu -0.40 1.
Mg -0.12 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 28
deposits, pitting, 100 0F vis, hr to I cs/8 hr 36
or etching: Al L brown

Ti Purple Test Conditions
Ag L yellow
Steel Blue-geen Sample temperature, 'F 385
Cu L etching Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 379-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-898 AT 385F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,

cs/IOOOF Increase, % cs/210'1- mg KOH/g wt, %

Initial 13.82 - 3.59 0.32
16 hr 13.93 0.8 3.61 0.86
24 hr 13.96 1.0 3.62 1.11
40 hr 15.74 13.9 3.79 10.64
48 hr 17.49 26.6 4.14 11.35 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol % Trace
Ag 0.00
Steel +0.04 Tube deposits: Total demerits 30
Cu 0.60
MS -0.36 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 29

deposits, pitting. 1000F vis, hr to I cs/8 hr 34
or etching: Al L brown

Ti Pink Test Conditions
Ag I yellow
Steel flue-green Sample temperature, O0: 3d5
Cu 1. etching Szrniple voienw. ml 200
Mg L etching Air rate. liters/hr 10

Condensate return Yes
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TEST NO. 379-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-899 AT 385*F

Vis, 1000F Vis Vis, Neut. No., Oil Loss,
_...._ cs/100*F Increase, % cs/210*F ms KOH/g wt, %

Initial 14.08 - 3.67 0.34
16 hr 14.19 0.8 3.68 0.91
24 hr 14.22 1.0 3.69 1.28
40 hr 16.15 14.7 4.02 12.26
48 hi 17.73 25.9 4.19 18.04 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steel +0.06 Tube deposits: Total demerits 32
Cu -1.06
Mg -0.58 Breakpoint Data

Metal discoloration, Neut. i,o., hr to I mg KOH/g/8 hi 27
deposits, pitting, 100I F vis, hr to I cs/8 hr 33
or etching: Al L brown

Ti Pink Test Conditions
Ag L yeliow
Steel Blue-green San.ple temperature, 'F 385
Cu L etching Sample volume, ml 200
Mg L etching Air rate, liters/hr 10

Condensate return Yes

TEST NO. 380-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-13 AT 385OF

Vis, 1000 F Vis Vis, Neut. No., Oil Loss,
cs/I00FF Increase, cs/210°1 mg KOH/g wt, %

Initial 14.63 - 3.58 0.18
16 hr 14.91 1.9 3.61 0.42
24 hi 14.96 2.3 3.61 0.76
40 hr 15.06 2.9 3.64 1.13
48 hr 15.11 3.3 3.64 1.18 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.12 Sludge in oil: 200-mesh filter None
Ti 0.08 Centrifuge, vol i None
AS +0.04
Steel 0.02 Tube deposits: Total demerits 31
Cu 0.08
MS 0.00 reakpoint Data

!.. i otcoloration. Neut. no.. hr to I mg KOH/IJ3 hs 48+
deposits. pittins. 1000F vis, hr to I cs/S ht 48,
or etching: Al No change

Ti No change Test Conditions
Ag Tan
Steel Pink Sample temperataw. "F 385
Cu Gold Sample volume. m, 200
Mg No change Air rate. fiters/hr 10

Condensate return Yes
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"TEST NO. 380-2. RESULTS OF REFLUX OXIDATION.-CORROSION TEST ON 65-L-I 14 AT 395"'F

Vis. !00"F Vis Vis. Neat. No.. Oil LOS.
s/I1OOF Increase. % cs/2101F mg KOH/g ':. I

.nitial 13.53 - 3.54 0.10
16 hi 14.12 4.4 3.64 1.16
24 hr 14.07 4.0 3.62 1.29
40 hr 14.03 3.7 3.62 1.79
48 hr 14.01 3.5 3.62 1.74

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.10 Sludge in oil: 200-mesh filter Trawe
"Ti 0.00 Centrifuge. vol " 0.4
Ag +0.12
Steel -0.04 Tube deposits: Total demerits 94

Cu -0.08
Mg -0.52 Breakpoint Data

Metal discoloration, Neut. no.. hir to I -g KOH/g/8 19 48+
deposits, pitting. 100OF vis. hr to I cs/• 1 48+
or etching: Al L green & pink

Ti Peacock Test Conditions
Ag Pink
Steel Blue. gy'en, & p.ak Sample temperature. °F 385
Cu Oranw. Sample %vlume. ml 20W,4
Mg - ptttn; & etchi.g Air rate. liters/hz 10

Condensate return Yes

TEST NO. 380-3. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON ATL-897 AT 385OF

Vis, 100I F Vis Vis. Neut. No.. Oil Loss.
cs/1000 F Increase. % cs/210F mg KOH/g wt.

Initial 13.70 - 3.57 0.32
16 hr 13.80 0.7 3.59 0.83
24 hr 13.86 1 2 3.59 1.10
40 hr 15.41 12.5 3.81 9.41
48 hr 16.91 23.4 4.06 16.55 4

Metal Specimen Data Test Cell Data

Weighi change, mg/cm 2 : Al -0.08 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge. vol 7c Trace
Ag +0.06
Steel -0.06 Tube deposits: Total demerits 40
Cu -1.36

Mg -0.22 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH;v", nir 29
deposits, pitting, 10001- vis, hr to 1 cs/8 "r 36
or etching: Al L brown

Ti L purple Test Conditions
Ag L yellow •
Steei Blue-green Sample temperature, 'F 385
Cu L etching Sample volume, ml 200
Mg L etching Air rat-, liters/hi 10

Condensate return Yes
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TEST NO. 381-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 063-12 AT 4100F

Vsn. 1006F Vis Vis. Newt. No.. Oil Loss.
ts/1O0lF l Imcfee. cs/210OF .all KOH/I St. "

Initia 13.47 - 3.25 0.17
16 hr 14.60 3.4 3.47 0.98
24 hr 14.83 10.1 3.48 1.16
40 h" 15.61 15.9 3.59 2.75
48 hr 16.30 24.7 3.77 5.46 3

Metal Specinea Data Test Cell Data

Wer6.: chane. inglnc 2 : M A 0.02 Slud in ol: 200-mesh flte -None
Ti 40.02 Centiffuage. vol " None
Ag +0.02
Steel 0.00 Tvbe deposl: Total dements 10
Cu -0.22
Mg 0.00 Breakpoint Data

Metal discolovaticn. Neut. no.. hr to I mg KOHjg/8 hr 36
depesits. pitting. 100°F wi. hr to Iei$ €8r hr
or etching: A No change

Ti No chance Tert C.amutions
Ag Gray
Steel BDue Sanmple v-_.,perature. 'F 410
Cu L etching '-,ple vuume. ml 200
Mg Gray As rate. litersils 10

Conaieatt return Yes

TEST NO. 381-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-14 AT 410
0

F

vis', 100*F Vis V:s. Neut. No., Oil Loss.
cs/1009F lncrte % cs/21O

0
°F mg KOHig wt.

Initial 13.35 - 3.32 0.14
16 hr 14.44 8.2 3.49 1.83
.4 hr 14.68 10.0 3.51 2.47
40 hr 15.19 13.8 3.61 3.67
48 hr 15.52 16.3 3.65 4.97 3

Metal Specimen Data Test Cell Data

Weight change. ng/cml : Al -0.04 Sludge in oil: 200-mesh flter None
Ti -0.04 Centrifuge, voi % None
Ag +0.02
Steel -0.06 Tube deposits: Total demerits .2
Cu +0.18
Mg -0.06 Breakpoint Data

Metal discoloration, Neut. no., hi to I mg KOH/g/8 hr 43
dcposits, pitting. 100I F vis, hr to t cs/8 hr 48+
or etching: Al No change

T1 No change Test Conditions
Ag Yellow
Steel Peacock Sample temperature, OF 410
Cu Gold Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes

88 U



TEST NO. 382-1. RESULTS OF REFLUX OXIDATION-CORROSION TESi ON C-o0-I AT 4280 F

Vis. 100 °F Vis i Vil Neut. No.. Oil Loss.
c0/10091' l_ _ ___. % I *s210*F mg KOHIg wt. 1,

Initial 28.62 I - 5.34 0.45
16 hr 32.91 | 15.0 5.87 1.03
24 hr 33.82 18.2 5.99 0.99
40 hr a;. 29.2 6.29 2.24
48 hr 40.21 40.5 6.72 4.25 4

- I I
Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.08 Sludge in oil: 200-mesh tdtle None
Ti +0.04 CenTrifuge, vol % None
Ag -0.02
Steel -0.06 Tube deposits: Total demerits 71
Cu -0.22
Mg - Breakpoint Data

Metal discoloration. Neut. no., h" tA I mg KOH/g/8 h" 38
deposits. pitting. 100F vis. hr to I cs/8 hr 30
or etching: Al No change

Ti No chge Test Conditions
Ag L yellow
Steel Blue Sample temperature, OF 428
Cu L etching & pitting Sample volume. ml 200

- Air rate, literisl 10

Condensate return Yes

TEST NO. 382-2. RESULTS OF REFLUX OXIDATION CORROSION TEST ON 0-69-1 AT 4280F

Vis, j •oF Vis Vis, Neut. No., Oil Loss.
cs/100°F Increase, % cs/210F mg KOH/g wt, 7

Initial 28.62 - 5.34 0.45
16 hr 32.9G 15.0 5.87 0.98
?' hr 33.78 18.0 5.98 1.18
40 hr 36.11 26.2 6.16 ?.96
48 hr 38.26 33.7 6.54 4.16 4

Metal Specimen Data Test Cell Data

VWeight change, mgjcm 2 : Al -0.06 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag +0.02
Steel -0.06 Tube deposits: Total demerits 66
Cu -0.28
Mg - Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 39
deposits, pitting, 1C0 OF vis, hr to 1 cs/8 hr 31
or etching: A! No change

Ti No change Test Conditions
Ag L yellow
Steel Blue Sample temperature, 'F 428
Cu 1. etching & pittiný Sample volume, ml 200
Mg - Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 383-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0.68-13 AT 3920 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210 *F mg KOH/g wt, %

Initial 14.63 - 3.58 0.18
16 hr 14.95 2.2 3.60 0.59
24 hr 14.99 2.5 3.61 0.86
40 hr 15.21 4.0 3.63 1.10
48 hr 15.19 3.8 3.62 1.30 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.06 Sludge in oil: 20Qni,*sh filter Nor.ý
Ti +0.12 Centrifuge, vol % None
Ag +0.04
Steel +0.08 Tube deposits: Total denmerits 36
Cu -0.14
Mg +0.20 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, 100I F vis, hr to 1 cs/8 hr 484
or etching: Al No cf.nge

Ti No change Test Conditions
Ag Gray
Steel Violet Sample temperature, OF 392
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 383-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-17 AT 3920 F

Vis, 100I F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/2101F mg KOH/g wt, %

Initial 12.96 - 3.45 0.25
16 hr 12.97 0.1 3.42 1.64
24 hr J3.02 0.5 3.45 2.09
40 hr 14.87 14.7 3.63 13.35
48 hr 16.91 30.5 3.94 21.4 7

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.10 Sludge in oil: 200-mesh filter None
Ti +0.12 Centrifuge, vol % None
Ag +0.12
Steel +0.16 Tube deposits: Total demerits 6
Cu -0.36
Mg -3.14 Breakpoint Data

Metal discoloration, Neut. no., hi to 1 mg KOH/g/8 hr 26
deposits, pitting, 100OF vis, hr to 1 cs/8 hr 33
or etching: Al L blue

Ti No change Test Conditions
Ag Tan
Steel Brown Sample temperature, OF 392
Cu L etching Sample volume, ml 200
Mg L pitting & M etching Air rate, liters/hr 10

Cordensate return Yes
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TEST NO. 383-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-891 AT 3920 F

Vis, 1001F Vis Vis, Neut. No., Oil Loss,

cs/100*F Increase, % cs/210'F mg KOH/g wt, %

Initial 13.95 - 3.34 0.16
16 hr 14.65 5.0 3.46 0.40
24 hr 14.79 6.0 3.47 0.59
40 hr 15.04 7.8 3.52 0.78
48 hr 15.12 8.4 3.54 0.94 2

S --- --- I II
Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.22 Sludge in oil: 200-mesh filter Trace
Ti +0.10 Centrifuge, vol 7 None
Ag +0.14
Steel +0.06 Tube deposits: Total demerits 13
Cu 0.00
Mg +0.10 Breakpoint Ddla

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 1000 F vis, hr to 1 cs/ 8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue Sample temperature, OF 392
Cu Pink Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 384-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-8 AT 4 100 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100l F Increase, % cs/210°F mg KOH/g wt. '7

Initial 13.34 - 3.26 0.23
16 hr 14.54 9.0 3.51 1.67
24 hr 14.87 11.5 3.53 2.03
40 hr 15.41 15.5 3.63 3.16
48 hr 15.97 19.7 3.71 5.45 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.14 Sludge in oil: 200-mesh filter Trace
Ti +0.08 Centrifuge, vol % Trace
A,, 0.00
Si -el +0.16 Tube deposits: Total demerits 51
CL -0.18
mg +0.02 Breakpoint Data

Metal discoloration, Ne,'. no., hr to 1 mg KOH/g/8 hr 38

deposits, pitting, 100'F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue Sample temperature, OF 410
Cu Brown Sample volume, ml 200
Mg Brown Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 385-1. RESULTS OF REFLUX OXIDATI N'-CORROSION TEST ON 0-69-1 AT 464°F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100l F Increase, % cs/210 0 F mg KOH/g wt, %

Initial 28.62 - 5.34 0.45
16 hr 35.02 22.4 6.14 2.81
24 hr 37.71 31.8 6.45 4.04
40 hr 48.36 69.0 7.71 7.59
48 hr 56.47 97.3 8.63 9.57 7

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh rilter None
Ti +0.12 Centrifuge, vol 7c None
Ag +0.10
Steel +0.10 Tube deposits: Total demerits 69
Cu -0.50
Mg - Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr <8
deposits, pitting, 100I F vis, hr to 1 cs/8 hr < 8
or etching: Al L brown

Ti L brown Test Conditions
Ag L brown
Steel Green Samnle temperature, 'F 464
Cu L etching Sample volume, ml 200
Mg - Air rate, liters/hr 10

Condensate return Yes

T-ST NO. 385-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-69-1 AT 4640 F

Vis, 100'F Vis Vis. Neut. No., Oil Loss,
cs/100*F Increase, % cs/2100 1, mg KOH/g wt, %

Initial 28.62 - 5.34 0.45
16 hr 35.30 23.3 6.17 2.56
24 hr 38.73 35.3 6.56 4.43
40 hr 52.79 84.5 8.17 7.73
48 hr 63.71 123 9.40 15.79 7

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.08 Sludge in oil: 200-mesh rilter None
Ti +0.02 Centrifuge, vol 7e None
Ag +0.02
Steel +0.20 Tube deposits: Total demerits 80
Cu -0.66 __
Mg - Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 8
deposits, pitting, 1000 F vis, hr to 1 cs/8 hr <8
or etching: Al No change

Ti L brown Test Conditions
Ag L yellow
Steel Green Sample temperature, 0F 464
Cu L etching Sample volume, ml 200
Mg Air rate, liters/hr 10 d

Condensate return Yes
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TEST NO. 386-1. RESULTS 01- REFLUX OXIDATION-CORROSION TEST ON 0-68-17 AT 385 0 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210°F mg KOH/g wt. %

Initial 12.96 - 3.45 0.25
16 hr 14.08 8.6 3.43 0.82
24 hr 14.27 10.1 3.46 0.72
40 hr 14.58 12.5 3.50 1.93
48 hr 14.70 13.4 3.53 2.15 0

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol '1 None
Ag -0.10
Steel 0.00 Tube deposits: Total demerits 5
Cu +0.04
Mg -0.04 Breakpoint Data

Metal discoloration, Neut. no., hi to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100I F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag Tan
Steel Peacock Sample temperature, *F 385
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 387-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 401OF

Vis, 100F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210*F mg KOH/g wt, "

Initial 13.29 - 3.21 0.00
16 hr 14.19 6.8 3.35 0.62
24 hr 14.35 8.0 3.38 0.68
40 hr 14.58 9.7 3.42 1.05
48 hr 14.77 11.1 3.44 1.28

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.06 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol 7( None
Ag -0.02
Steel +0.10 Tube deposits: Total demerits 15
Cu -0.12
Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hi to 1 mg KOH/g/8 ht 4 0+
deposits, pitting, 100 0F vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti L yellow Test Conditions
Ag L yellow
Steel Peacock Sample temperature, 'F 401
Cu Brown & L green Sample volume, ml 200
Mg No change Air rate, liters/hr I0

Condensate return Yes
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TEST NO. 387-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0 -6 8 -1(a) AT 401OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss.

cs/100OF Increase, % cs/210*F mg KOH/g wt, %

Initial 13.29 - 3.21 0.00
16 hr 14.20 6.8 3.34 0.52
24 hr 14.37 8.1 3.38 0.75
40 hr 14.64 10.2 3.42 1.00
48 hr 14.76 11.1 3.44 1.29 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.10 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol % None

Ag -0.06
Steel +0.10 Tube deposits: Total demerits 12
Cu -0.06
Mg -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100I F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti L yellow Test Conditions
Ag L yellow
Steel Blue & L green Sample temperature, OF 401
Cu Brown & L green Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

(a) 10 ppm powdered iron added to initial 200-ml sample.

TEST NO. 387-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0 -6 8 -1(a) AT 401°F

Vis, 100'F Vis Vis, Neut. No., Oil Loss.
cs/100*F Increase, % cs/210*F mg KOH/g wt, 2'

Initial 13.29 - 3.21 0.00
16 hr 14.20 6.8 3.34 0.50
24 hr 14.35 8.0 3.37 0.68
40 hr 14.62 10.0 3.42 0.92
48 hr 14.73 10.8 3.44 1.35 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 7c None
Ag +0.02
Steel -0.02 Tube deposits: Total demerits 18
Cu -0.04
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+

deposits, pitting, 10 0 Fvish to I cs/8 48+

or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel Peacock Sample temperature, OF 401
Cu Brown & L green Sample volume, ml 200

Mg No change Air rate, liters/hr 10
Condensate return Yes

(a) 40 ppm powdered iron added lo iitial 200-ml sample.
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TEST NO. 3874. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0 .6 8- 1(a) AT 401OF

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210F mg KOH/g wt, %

Initial 13.29 - 3.21 0.00
16 hr 14.18 6.7 3.35 0.45
24 hr 14.34 7.9 3.38 0.66
40 hr 14.63 10.1 3.43 0.93
48 hr 14.77 11.1 3.44 1.25 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.06 Sludge in oil: 200-mesh filter Nore
Ti -0.02 Centrifuge, vol % None
Ag +0.04
Steel +0.06 Tube deposits: Total demerits 15
C'j -0.06
Mg -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100*F vis, hr to I cs/8 hr 48+
or etching: Al L brown

Ti L brown fest Conditions
Ag L brown
Steel Blue & L green Sample temperature, 'F 401
Cu Brown & L green Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

(a) 80 ppm powdered iron added to initial 200-ml sample.

TEST NO. 387-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-13 AT 401OF

Vis, 100°F Vis Vis, Neut. No., Oil Loss,

cs/100OF Increase, % cs/210 0 F mg KOlI/g wt. %

Initial 14.63 - 3.58 0.18
16 hr 14.94 2.1 3.60 1.30
24 hr 15.04 2.8 3.61 1.46
40 hr 15.53 6.2 3.65 3.84
48 hr 16.25 11.1 3.75 7.67 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol 7 None
Ag -0.08
Steel 0.00 Tube deposits: Total demerits 98
Cu -2.96
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 32
deposits, pitting. I 00'F vis, hr to 1 cs/8 hr 47
or etching: Al L yellow

Ti No change Test Conditions
Ag Gray
Steel Purple Sample temperature, 'F 401
Cu M pitting & L etching Sample volume, ml 200
Mg L yellow Air rate, liters/hr !0

Condensate return Yes
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TEST NO. 388-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-14 AT 419 0 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210°I mg KOH/g wt, %

Initial 13.35 - 3.32 0.14
16 hr 13.31 -0.03 3.40 5.67
24 hr 15.45 +15.7 3.70 6.10
40 hr 26.64 +99.6 5.87 26.0
48 hr 162.8 +1119 28.25 32.9 13

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter Trace
Ti +0.02 Centrifuge, vol 7, 0.2
Ag -0.08
Steel +0.06 Tube deposits: Total demerits 144
Cu -1.04
Mg -35.0 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 tL, 27

deposits, pitting, 100°F vis, hr to 1 cs/8 hr 16

or etching: Al L brown
Ti L yellow Test Conditions
Ag Tan
Steel Brown Sample temperature, OF 419
Cu L pitting & etching Sample volume, ml 200
Mg 67% destroyed Air rate, liters/hr 10

Condensate return Yes

TEST NO. 389-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-814 AT 3920 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210'F mg KOH/g wt, 17

Initial 13.45 - 3.37 0.23
16 hr 14.32 6.5 3.51 0.68
24 hr 14.56 8.3 3.55 1.14
40 hr 17.79 32.3 4.01 9.67
48 hr 19.47 44.8 4.28 14.20 5

1 -

Metal Specimen Data Test Cell Data

Weight change, mg/cbn 2 : Al 0.00 Sludge in oil: 200-meSh filter Trace
Ti -0.02 Centrifuge, vol I 0.6
Ag +0.06
Steel 0.00 Tube deposits: Total demerits 26
Cu -0.98
Mg -0.50 Breakpoint Data

Metal discoloration, Neut. no. hr to 1 mg KOH/g/8 hr 27

deposits, pitting, 100l F vis, hr to I cs/8 hr 27
or etching: Al No change

Ti L yellow Test Conditions
Ag Tan
Steel Blue & pink Sample temperature, OF 392
Cu M etching Sample volume. ml 200
Mg L pitting Air rate. liters/hr 10

Condensate return Yes
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TEST NO. 389-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-896 AT 392 0 F

Vis, 1000F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210*l: mg KOH/g wt, '

Initial 13.93 - 3.59 0.32
16 hr 14.18 1.8 3.62 1.17
24 hr 14.30 2.7 3.64 1.99
40 hr 16.90 21.3 4.04 13.49
48 hr 18.90 35.7 4.36 17.38 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.10 Sludge in oil: 200-mesh filter L trace
Ti +0.02 CentrifugL, vol % Trace
Ag 0.00
Steel -0.12 Tube deposits: Total demerits 24
Cu -0.80
Mg -0.62 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 23
deposits, pitting, 1000F vis, hi to 1 cs/8 hr 30
or etching: Al L brown

Ti Yellow & purple Test Conditions
Ag L brown
Steel Blue & green Sample temperature, *F 392
Cu L etching Sample volume, ml 200
Mg L pitting Air rate, liters/hi 10

Condensate return Yes

TEST NO. 389-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-897 AT 3 1O0 F

Vis, 100°F Vis Vis, Neut. No.. Oil Loss,
cs/100°F Increase, % cs/2101F mg KOH/g wt, 71

Initial 13.70 -3.57 0.32
16 hr 13.90 1.5 3.62 1.23
24 hr 13.98 2.0 3.62 1.65
40 hr 16.57 20.9 4.00 14.41
48 hr 18.28 33.4 4.29 18.55 5

Metal Specimen Data Test Cell Data

%Aeight change, mg/cm 2 : Al -0.18 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge. vol , Trace
AS -0.06
Steel 0.00 Tube deposits: Total demerits 24
Cu -2.08
Mg -0.82 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/gI8 hr 26

deposits, pitting. 10001 via, hr to I cs/8 hr 29

or etching: Al L brown
Ti Yellow & purple Test Conditions
Ag L brown
Steel Blue & green Sample temperature, 'F 392
Cu L etching Sample volume. ml 200
Mg L etching Aix rate, liter;/hr 10

Condensate return Yes
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TEST NO. 389-4. RESULTS OF REFLUX OXIDATION CORROSION TEST ON ATL-898 AT 392'F

Vis, 100*F Via Vis, Neut. No., Oil Loss,
cs/IO°F Increase, % cs/210°F mg KOH/g Wt, %

Initial 13.82 3.59 0.32
16 hr 13.96 1.0 3.62 1.09
24 hr 14.16 2.5 3.64 2.48
40 hr 16.80 21.6 4.03 13.87
48 hr 17.65 27.7 4.32 20.2 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.18 Sluige in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vei % Trace
Ag +0.04
Steel +0.10 Tube deposits: Total demc..ts 21
Cu -0A44
Mg -1.28 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 h* 18
deposits, pitting, 100*" vis, hr to I cs/8 hr 24
or etching: Al L brown

Ti Pink Test Conditions
Ag L brown
Steel Blue & s;een Sample temperature, 0F 392

Cu L etchir,ý Sample volume, ml 200
Mg L etching & pitting Air rate, liters/hr 10

Condensate return Yes

TEST NO. 389-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-899 AT 392 0 F

Vis, 100OF Vis Vis, Neut. No., Oil Loss.
cs/100I F Increase, % cs/210*F mg KOH/g Wt, '7%

Initial 14.08 - 3.67 0.34
16 hr 14.26 1.3 3.69 1.22
24 hr 14.45 2.6 3.72 3.09
40 hr 17.09 21.4 4.08 15.16
48 hr 18.75 33.2 4.38 20.4 5

Metal Specimen Data Test 'eUl Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200.mesh fliter None
Ti -0.02 Centrifuge, vol 1 Trace
Ag +0.02
Steel +0.02 lube depouts: Total demerits 29
Cu -1.22
mg -0.90 Breakpoint Data

Metal discoloration. no., h to I ml KOHI/g/8 h

deposits, pitting. I is. hr to I c/8 Nh 29

or etching: Al L brown
Ti Pink 'test Conditions
Ag L brown
Steel B'ue & gren Sample temperature, of 392
Cu L atchlne Sample volume. ml 200
%to L etchhtg & pitting AV rate, iters/hr in

(Condeonste return Yeb

98



TEST NO. 389-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-900 AT 3920 F

Vis, 100I F Via Vis. Neut. No., Oil Loss,
cs/1000F Inacea. % cs/210°F mg KOH/g wt. '•

Initial 30.93 - 5.54 0.65
16 hr 32.60 5.4 5.75 1.04
24 hir 33.08 7.0 5.82 1.12
40 hr 34.02 10.0 5.92 0.92
48 ht 3k64 12.0 6,0 1.12 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti +0.14 Centrifuge, vol % None
Ag -0.02
Steel 0.00 Tube deposits: Total demerits i
Cu -1.06
Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH!g/8 hr 48+
deposits, pitting, 100 0F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue Sample temperature, *F 392
Cu L etching Sample volume, ml 200
Mig L blue Air rate, liters/hr 10

Condensate return Yes

TEST NO. 390-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-886 AT 392 0F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/2101F mg KOH/g wt, %

Initial 13.51 - 3.30 0.22
16 hr 14.28 5.7 3.45 0.47
24 hr 14.47 7.1 3.47 0.64
40 hr 14.65 8.4 3.49 0.90
48 hr 14.74 9.1 3.52 1.04 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter Trace
Ti +0.04 Centrifuge, vol % 0.2
Ag -0.14
Steel +0.04 Tube deposits: Total demerits 32
Cu -0.10
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 rag KOH/g/8 hi 48+
deposits, pitting, 100I F vis, hi to ! cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue Sample temperature, *F 392
Cu Violet Sample volume, ml 200
Mg Brown Air rate, liters/hi 10

Condensate return Yes
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TEST NO. 390-2. RESULTS OF REFLUX OXIDATION-CORROSlON TEST ON ATL-901 AT 392OF

Vi. WO0°F Vis Vis. Neut. No.. Oil Loss.

cai!WF Inrease. cs,2!0P1 mg KOH/g wt.";

Initial 13.67 3.29 0.30
16 hr 14.34 4.9 3.40 0.45
24 hr 14.48 5.9 3.42 0.63
40 hr 14.66 7.2 3.45 0.86
48 hr 14.77 8.0 3.46 0.92 2

Metal Specimen Data Test Cci Data

Weight change. mg/cm 2 : Al -0.12 S;udge in oil: 200-mesh filter Trace
Ti -0.04 Centrifuge, vol 7 Trace
Ag +0.06
Steel +0.04 Tube deposits: Total demerits 43
Cu -0.02
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hi 48+

deposit, pitting. IGO0 F vis, hr to I cs/8 hr 48+
cr etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue Sample temperature, OF 392
Cu Pink Sample volume, ml 200
Mg L blue Air rate, liters/hr 10

Condensate return Yes

TEST NO. 390-3. RESULTS OF REFI UX OXIDATION-CORROSION TEST ON ATL-902 AT 392 0 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss.

cs/1000 F Increase, % cs/210*F mg KOH/g wt. '.,

Initial 13.55 - 3.27 0.18
16 hr 14.42 6.4 3.41 0.37
24 hr 14.55 7.4 3.43 0.54
40 hr 14.75 8.9 3.46 0.79

,8 hr 14.82 9.4 3.48 0.81 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.08 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol ' Trace
Ag +0.04
Steel 0.00 Tube deposits: Total demerits 10
Cu -0.06
Mg -0.10 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+

deposits, pitting, 100F1: vis, hr to 1 cs/8 hr 413+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue Sample temperature, 'F 392
Cu Green Sample volume, ml 200
Mg Brown Air rate, liters/hr 10

Condensate return Yes
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TEST NO, 391-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-21-68 AT 392OF

Vis, 100F Vis Vis Neut. No.. Oil Loss,
cb/100°F increase. % cs/210°1 mg XOH/g wt, %

InitMi 27.60 5.06 0.15
16 hr 30.23 9.%) 5.38 0.29
24 hr 30.85 11.8 5.45 0.35
40 lir 31.70 14.9 5.56 0.40
48 hr 31.9j 15.9 5.60 0A4 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter None
Ti -0.06 Centrifuge, vol 7 None
Ag -0.06
Steel +0.12 Tube deposits: Total demerits I
Cu -0.06
IcaZ -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+

deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+

or etchwig: Al No change
"Ti No charge Test Conditions
Ag Yellow

Steel Blue Sample temperature, 'F 392
Cu Pink Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 391-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-22-68 AT 392 0F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,

cs/1000F Increase, % cs/210'F mg KOH/g wt, 'T

Initial 16.91 - 4.29 0.12
16 hr 17.05 +0.8 4.28 1.56
24 hr 16.90 -0.1 4.21 1.93
40 hr 16.76 -0.9 4.06 8.11
48 hr 18.55 +9.7 4.31 14.45 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.10 !hiidge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % Trace
Ag -0.08
Steel +0.02 Tube deposits: Tota2 demerits 58
Cu -0.26

Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 28

deposits, pitting, 100*F vis, hy to 1 cs/8 hr 41

or etching: Al L green
Ti L green Test Conditions
Ag L green
Steel Yellow Sample temperature, 'F 392
Cu L etching Sample volume, ml 200
Mg Tan Air rate, liters/hi 10

Condensate return Yes
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TEST NO. 391-3. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON RAO-23-68 AT 392 0F

Vis, 100°F Vis Vis. Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210°1: mg KOH/g wt, "7

Initial 13.55 - 3.26 0.16
16 hr M4.32 5.7 3.39 0.48
24 hr 14.51 7.1 3.41 0.70
40 hr 14.77 9.0 3.46 0.82
48 hr 14.83 9.4 3.4 1.02 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.06 Sludge in oil: 200-r-"sh ftiter Trace
Ti -0.04 CentrifugL, vol % None
Ag -0.10
Steel +0.02 Tube deposits: Total demerits 4
Cu -0.02
Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 1000F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag L brown
Steel Blue Sample temperature, 'F 392
Cu Brown Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensa-. zeturn Yes

TEST NO. 391-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-24-68 AT 392 0 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210°F mg KOH/g wt, %

Initial 27.27 - 5.45 0.18
16 hr 29.14 6.9 5.53 1.32
24 hr 30.09 10.3 5.60 1.71
40 hr 33.64 23.4 5.99 1.08
48 hr 36.16 32.6 6.30 0.88 7

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol 7 NoneAg -0.02

Steel +0.10 Tube deposits: Total demerits 12
Cu -6.86
Mg -0.08 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, 100 0 F vis, hr to I cs/8 hr 23
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue Sample temperature, 'F 392
Cu H etching Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 391-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-25-68 AT 392 0 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,

cs/1000 F Increase, % cs/210°!• mg KOH/g wt, %

Initial 25.99 - 5.04 0.19
16 hr 28.07 8.0 5.29 0.45
24 hr 28.56 9.9 5.36 0.54
40 hr 29.27 12.6 5.45 0.80
48 hr 29.48 13.4 5.50 0.82 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al +0.04 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol % None
Ag -0.06
Steel +0.02 Tube deposits: Total demerits 6
Cu +0.06
Mg -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+

deposits, pitting, I000 F vis, hr to 1 cs/8 hr 48+

or etching: Al No change
Ti No change Test Conditions
Ag Tan
Steel L green Sample temperature, 'F 392
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 391-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-26-68 AT 392 0 F

Vis, 100OF Vis Vis, Neut. No., Oil Loss,

cs/100*F Increase, '7, cs/21u 'F mg KOH/g wt, %

Initial 12.39 - 3.19 2.54
16 hr 12.81 3.4 3.25 3.77
24 hr 12.91 4.2 3.29 3.55
40 hr 13.06 5.4 3.30 4.83
48 hr 13.07 5.5 3.32 6.59 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.18 Sludge in oil: 200-mesh filter Trace
Ti +0.14 Centrifuge, vol ', 1.0
Ag +0.18
Steel +0.22 rube deposits: Total demerits 247
Cu -0.12
Mg +0.08 Breakpoint Data

Metal discoloration, Neut. no., hir to I mg KO4/g/8 h" 38

deposits, pitting, 1000F vis, hr to I cs/8 hi 48+

or etching: Al Brown
Ti Brown Test Conditions
Ag Brown
Steel Brown deposit Sample temperature, 1m 392
Cu Brown Sample volume. ml 200
Mg Irown Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 392-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-25 AT 419OF

Vis, 100I F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210 0 F mg KOH/g wt, %

Initial 28.58 - 5.45 0.00
16 hr 30.76 7.6 5.59 0.42
24 hr 31.30 9.5 5.66 0.53
40 hr 32.50 13.7 5.82 0.85
48 hr 34.90 22.1 6.06 2.56 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter Trace
Ti +0.02 Centrifuge, vol % None
Ag +0.04
Steel +0.06 Tube deposits: Total demerits 39
Cu -0.30
Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hi 41

deposits, pitting, 1000F vis, hr to 1 cs/8 hr 37
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Peacock Sample temperature, 'F 419
Cu L etching Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 392-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-15 AT 419OF

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100'F Increase, % cs/210'F mg KOH/g wt, %

Initial 27.20 - 5.04 0.02
16 hr 30.94 13.7 5.50 0.86
24 hr 31.82 17.0 5.60 1.18
40 hr 33.79 24.2 5.83 1.97
48 hr 35.20 29.4 6.00 2.14 4

-i

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh falter None
Ti 0.00 Centrifuge, vol '7 None
Ag 0.00
Steel +0.06 Tube deposits: Total demerits 8
Cu -0.32
Mg +0.10 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+

deposits, pitting, 1000F vis, hr to I cs/8 hr 32

or etching: Al No change
Ti No change Test Conditions
Ag L Yellow
Steel Yellow Sample temperature, "F 419
Cu L etching Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 392-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-16 AT 419OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210°!• mg KOH/g wt, 'It

Initial 26.69 - 5.13 0.20
16 hr 30.37 13.8 5.56 1.30
24 hr 31.15 16.7 5.66 1.40
40 hr 33.19 24.4 5.91 2.41
48 hr 35.40 32.6 6.15 4.19 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.16
Steel +0.08 Tube deposits: Total demerits 19
Cu +0.02
Mg +0.08 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 h1 39
deposits, pitting, 100OF vis, hr to I cs/8 hr 33
or etching: Al No change

Ti No change Test Conditions
Ag Tan
Steel L yellow Sample temperature, OF 419
Cu Gold Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 392-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 419OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210 0 F mg KOH/g wt, %

Initial 13.48 - 3.25 0.21
16 hr 14.81 9.9 3.46 1.21
24 hr 15.23 13.0 3.53 2.24
40 hr 17.55 30.2 3.85 7.35
48 hr 19.87 47.4 4.19 9.44 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : A) -0.04 Sludge in oil: '1A-mLesh filter Trace
Ti -0.06 Centrifuge, vol '7 None
Ag +0.06
Steel -0.06 Tpibe deposits: Total demerits 26
Cu -0.34
Mg 0.68 Breakpoint Data

Metal discoloration. Neut. no., hr to 1 mg KOH/g/8 hr 20
deposits, pitting, 100OF vis, hr to l cs/4 hr 31
or etching: Al L brown

Ti Brown Test Conditions
Ag Tan
Steel L blue Sample temperature, OF 419
Cu L etching Sample volume, ml 200
Mg L etching & pitting Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 392-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-9 AT 419 0F

Vis, 100*F Vis Vis. Neut. No., Oil Loss,

cI/100°F Increase, % cs/21091 mg KOH/g wt. '7c

Initial 28.16 - 5.31 0.16
16 hr 31.4" 11.8 5.72 0.65
24 hr 31.97 13.5 5.78 0.78
40 hr 33.03 17.3 5.94 0.95
48 hr 33.62 19.4 6.00 0.97 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.06 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol , None
Ag -0.04
Steel +0.02 Tube deposits: Total demerits 16
Cu -0.12
Mg +0.08 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100I F vis, hr to 1 cs/8 hr 48+
or etching: Al L brown

Ti Brown Test Conditions
Ag L yellow
Steel L green Sample temperature, OF 419
Cu Gold Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes

TEST NO. 393-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-25 AT 347 0 F

Vis, 100'F Vis Vis, Neut. No., Oil Loss.
cs/100'F Increase, % cs/210'F mg KOH/g wt. .

Initial 28.58 - 5.45 0.00
7 days 30.77 7.7 5.61 0.19

14 days 31.37 9.8 5.69 0.27
21 days 31.86 11.5 5.75 0.26
26 days 3.78 11.2 5.75 0.21 11

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol 7c None
Ag -0.02
Steel +0.10 Tube deposits: Total demerits 1
Cu +0.12
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., days to I mg KOH/g/4 days 26+
deposits, pitting, 100'I, vis, days to 1 cs/4 days 26+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Peacock Sample temperature, OF 347
Cu Brown Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 393-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-15 AT 347 0 F

Vis, IO0 °F Vis Vis, Neut. No., Oil Loss,
cs/I0O0 F Increase, % cs/210'F mg KOH/g wt, '•

Initial 27.20 - 5.04 0.02
7 days 30.83 13.3 5.51 0.30

14 days 31.78 16.8 5.64 0.42
21 days 32.69 20.2 5.75 0.62
26 days 32.96 21.2 5.79 078 10

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.10 Centrifuge, vol '7 None
Ag -0.04
Steel 0.00 Tube deposits: Total demerits 5
Cu -0.22
Mg -0.10 Breakpoint Data

Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+

deposits, pitting, 100'F vis, days to 1 cs/4 days 26+

or etching: Al No change
Ti No change Test Conditions
Ag Brown
Steel Peacock Sample temlperature, "F 347
Cu L etching Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes

TEST NO. 393-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-6S-16 AT 347 0 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/OOF Increase, % cs/21 00 F mg KOH/g wt, '-

Initial 26.69 - 5.13 0.20
7 days 30.07 12.7 5.56 0.45

14 days 30.89 15.7 5.67 0.58
21 days 31.63 18.5 5.77 0.64
26 days 31.75 19.0 5.79 0.56 10

Metal Specim'n Data Test Cell Data

Weight change, mg/cm2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol • None
Ag 0.00
Steel +0.02 Tube deposits: Total demerits 4
Cu +0.10
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting, I000 F vis, days to 1 cs/4 days 26+
or etching: Al No change

Ti L yellow Test Conditions
Ag L yellow
Steel Blue-green Sample temperature, OF 347
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 393-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 347 0 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %

Initial 13.48 -- 3.25 0.21
7 days 14.75 9.4 3.47 0.47

14 days 15.10 12.0 3.53 0.47
21 days 15.51 15.1 3.59 0.67
26 days 15.53 15.2 3.59 0.85 9

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol % None
Ag -0.10
Steel -0.06 Tube deposits: Total demerits 17
Cu -0.18
Mg +0.18 Breakpoint Data

Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting, 100*F vis, days to I cs/4 days 26+
or etching: Al L yellow

Ti Brown Test Conditions
Ag Tan
Steel Peacock Sample temperature, 'F 347
Cu Brown Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes

TEST NO. 393-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-9 AT 3470 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210*F rag KOH/g wt, %

Initial 28.16 - 5.31 0.16
7 days 31.55 12.0 5.76 0.39

14 days 32.17 14.2 5.84 0.39
21 days 32.81 16.5 5.92 0.42
26 days 32.87 16.7 5.93 0.33 11

SmI

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag -0.12
Steel -0.10 Tube deposits: Total demerits < 10(a)
Cu +0.06
Mg +0.08 Breakpoint Data

Metal discoloration, Neut. no., days to Img KOH/g/4 days 26+
deposits, pitting, 100°F vis, days to I cs/4 days 26+
or etching: Al No change

Ti L yellow Test Conditions_4
Ag Tan
Steel Blue & gold Sample temperature, *F 347
Cu Gold Sample volume, ml 200
Mg No change Air rate. liters/hr 10

Cond;,nsate return Yes

(a) Demerit rating not obtained -cell lost in handling. V
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TEST NO. 393-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON L-1 136A(a) AT 347-F

Via, 100"F Vis Via, Neut. No., Oji Loss,
cs/100'F Increase, % cs/210'F mg KOH/g wt, %

Initial 16.11 - 4.14 0.15
7 days 15.85 -1.6 4.02 1.06

14 days 15.52 -3.7 3.88 2.15
21 days 15.59 -3.2 3.84 4.96
26 days 16.05 -0.4 3.92 5.35 10

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol % Trace
Ag -0.02
Steel +0.02 Tube deposits: Total demerits 46
Cu -0.08
Mg +0.20 Breakpoint Data

Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 14
deposits, pitting, 100 0 F vis, days to 1 cs/4 days 26+
or etching: Al L green

Ti Green Test Conditions
Ag Tan
Steel Green-yellow Sample temperature, •7 347
Cu Peacock Sample volume, ml 200
Mg L brown deposit Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1:1) of 0-67-7 and 0-67-9.

TEST NO. 394-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-22-68 AT 385OF

Via, 100'F Via Vis, Neut. No., Oil Loss,
cs/100'F Increase, % cs/210'F mg KOH/g wt, %

Initial 16.91 - 4.29 0.12
16 hr 17.08 +1.0 4.30 1.41
24 hr 16.94 +0.2 4.25 1.63
40 hr 16.69 -1.3 4.19 2.46
48 hr 16.44 -2.8 4.01 5.86 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti +0.18 Centrifuge, vol '• Trace
Ag +0.18
Steel +0.12 Tube deposits: Total demerits 45
Cu -0.24
Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 39
deposits, pitting, IOOl° vis, Kr to I cs/8 hr 48+
or etching: Al L brown

Ti L green Test Conditions
Ag L yellow
Steel Green Sample temperature, oF 385
Cu 1 etching Sample volume. ml 200
Mg Gray Air rate. liters/hr 10

Condensate return Yes
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TEST NO. 395-1. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON ALO-839-F617948 AT 3920 F

Via, I00OF Via Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°!: mg KOH/g wt, %

Initial 14.02 - 3.51 0.19
16 hr 14.38 2.6 3.56 1.03
24 hr 14.38 2.6 3.56 1.18
40 hr 14.50 3A 3.56 1.72
48 hr 14.53 3.6 3.59 2.95 2

Metal Specnimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol %i Trace
AM +0.08
Steel +0.12 Tube deposits: Total demerits 9
Cu -0.24 ,
Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 45
deposits, pitting, 100I F vis, lir to I cs/8 h 48+
or etching: Al L yellow

Ti Brown Test Conditions
Ag Yellow
Steel Blue Sample temperature, OF 392
Cu L etching Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 396-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-21-68 AT 401OF

I. -

cs/100'F increase, % CSl21!0°F, mg KOH/g W t, '

Initial 27.60 - S.06 0.1N

16 hr 30.73 11.3 5.44 0.62
24 hr 31 23 13.2 5.50 0.40
40 hr 32.17 16.6 5.60 0.52
48 hr 32.62 18.2 5.68 0.53 4

Metal Specimen Data Test CeUl Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 2O0-mesh filter Non,
Ti +0.08 Cent,-ifuge, vol'T None
As +0.10
Steel +0.06 Tube deposits: Total demerits 0
Cu -0.12 ,epi-a
Mg +0.06 Breakpoint Data

M etl isc lo ati nNeut. no., hr to I i g KO H /g/8 hr 48+
Metal discoloration.48

deposits, pitting. 10°F via. ho to I cs/8 it
etching Al No change

Ti No chwe Test Conditions
Ag Yellow
Steel Blue Sample temperature. OF 401
Cu Gold Sample volume. ml 200
M8 No cangp Ait rate. lite.ift I0

(ondensate return Yes
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TEST NO. 396-2. RESULTS OF REFI UX OXIDATION-CORROSION TEST ON RAO-23-68 AT 401 OF

Vis, 100*F Vis Vis, Neut. No., Oil Loss,

cs/100*F Increase, % cs/210*1: mg KOH/g wt, %

Initial 13.55 - 3.26 0.16
16 hr 14.43 6.5 3.41 0.66
24 hr 14.58 7.6 3A1  0.32
40 hr 14.95 '0.3 3.50 1.19
48 hr 15.63 10.9 3.53 1.55 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.08 Sludge in oil: 200-mesh filter Trace
Ti -0.02 Centrifuge, vol % None
Ag -0.02
Steel 0.00 Tube deposits: Total demerits 9,
Cu -0.14 .

Mg +0.16 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+

deposits, pitting, 100I F vis, hr to I cs/8 hr 48+

or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel Blue Sample temperature, OF 401
Cu Brown Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes
II

TEST NO. 396 3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-24-68 AT 401OF

Vis, 100'F Vis Vis, Neut. No., Oil Loss,

cs/100°F Increase, % cs/2100 F mg KOH/g wt, %

Initiai 7.27 - 5.45 0.18
16 hr .47 8.1 5.55 1.62
24 hr 31.10 14.0 5.70 1.78
40 hr 35.54 30.3 6.21 1.49
48 hr 38.35 40.6 6.53 2.30 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.06 Sludgu in oil: 200-mesil filter None
Ti +0.08 Centrifuge, vol ; None
Ag +0.04
Steel +0.08 Tube deposits: Total demerits 10
C'u -7.16
Mg -0.52 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 46deposits, pitting, 10001F vis. hr to I cs/8 hr <16

or etching: Al No change
Ti No change Test Co,'ditions
Ag No change
Steel Blue Sample temperature, 0F 401
Cu H etching Sample volume, ml 200
Mg L etching & pitting Air rate, liters/h" 10

Condensate return Yes
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TEST NO. 3964. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-25-68 AT 401OF

Vis, 100I F Vis Vis, Neut. No., Oil Loss,
cs/100l F Increase, % cs/210°1! mg KOH/g wt, %

Initial 25.99 - 5.04 0.19
16 hr 28.45 9.5 5.35 0.65
24 hr 28.98 11.5 5.41 0.67
40 hr 29.85 14.9 5.53 0.88
48 hr 30.35 16.8 5.60 0.90 4

Metal Specimen Data Test Cell Data

Weight change, r'g/cm2 : Al +0.10 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol 'Y None
Ag +0.08
Steel +0.10 Tube deposits: Total demerits 2
Cu +0.02
Mg +0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 1000F vis, hir to I cs/8 hr 48+
or etclvng: Al No change

Ti No change Test Conditions
Ag Yellow
Steel Brown Sample temperature, °F 401
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 396-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-26-68 AT 401OF

Vis, 100 0F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase. % cs/210*F mg KOH/g wt. 4

Initial 12.39 - 3.19 2.54
16 hr 12.96 4.6 3.29 3.93
24 hr 13.08 5.6 3.30 4.69
40 hr 14.40 16.2 3.52 12.83
48 hr 16.67 34.5 3.83 18.92 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.44 Sludge in oil: 200-mesh filter Trace
Ti +0.42 Centrifuge, vol '7 Trace
Ag +0.30
Steel +0.26 Tube deposits: Total demerits 299
Cu -0.20
Mg +0.34 Breakpoint Data

Metal discoloration, Neut. no., hr t, 1 mg KOH/g/8 hr 23
deposits, pitting, I000 F vis, hr to I cs/8 hr 37
or etching: Al Brown deposit -

Ti Brown deposit Test Conditions
Ag Brown deposit
Steel Brown deposit Sample temperature, 'F 401
Cu L pitting Sample volume, ml 200
Mg Brown deposit Air rate, liters/hr 10

Condensate return Yes J
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TEST NO. 397-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-22-68 AT 374 0 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210*1l mg KOH/g wt, %

Initial 16.91 - 4.29 0.12
16 hr 17.15 1.4 4.31 1.11
24 hr 17.17 1.5 4.31 1.31
40 hr 17.09 1.1 4.29 1.65
48 hr 17.00 0.5 4.27 1.90 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.06 Siudge in oil: 200-mesh filter Noni
Ti -0.10 Centrifuge, vol 7, None
Ag -0.02
Steel -0.02 Tube deposits: Total demerits 35
Cu -0.28
Mg -0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 1000 F vis, hr to 1 cs/8 hr 48+
or etching: Al Gray

Ti L blue Test Conditions
Ag L yellow
Steel Purple Sample temperature, OF 374
Cu L etching Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes

TEST NO. 398-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 410OF

Vis, 100I F Vis Vis, Neut. No., Oil Loss,
cs/100'F Increase, % cs/210F mg KOl/g wt. W!

Initial 13.48 - 3.25 0.21
16 hr 14.59 8.2 3.40 0.89 I
24 hr 14.84 10.1 3.47 1.14
40 hr 15.42 14.4 3.57 2.08 I
48 hr 16.20 20.2 3.68 3.66 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter Trace
Ti +0.02 Centrifuge, vol 7 None
Ag -0.04

Steel +0.04 Tube deposits: Total demerits i,
Cu -0.34
Mg 0.00 Breai joint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 44
deposits, pitting, 1000F vis, hr to 1 cs/8 hr 46
or etching: Al No change

Ti No change Test Conditions
Ag Tan
Steel Blue Sample temperature, OF 410
Cu L etching Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 398-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-21-68 AT 410OF

Vis, 100%1 Vis Vis, , Neut. No., Oil Loss,
cs/100*F Increase, % cs/210°1• mg KOH/g Wt,

Initial 27.60 - 5.06 0.1)
16 h 31.05 12.5 5.47 0A7
24 hr 31.63 14.6 5.53 0.57
40 hr 32.62 18.2 5.66 0.73
48 hr 33.11 20.0 5.74 0.77 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.10 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge. vol " None
Ag +0.06
Steel +0.04 Tube deposits: Total demerits 8
CU -0.14 .... . ... i
Mg -0.06 Breakpoint Data

Metal discoloration, Neut. no., hy to 1 mg KOH/g/8 hr 48+
deposits, pitting, 1000 F vis, hr to 1 cs/B hr 48+
or etching: Al No change

Ti No change Test Conditions
Ag Yellow
Steel Blue Sample temperature, OF 410
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 398-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-23-68 AT 410 0 F

Vis, 1000°F Vis Vis, Neut. No., Oil Loss,
cs/1000F Increase., ' cs/2100 1- mg KOH/g wt. •

Initial 13.55 - 3.26 0.16
16 hr 14.60 7.7 3.42 0.86
24 hr 14,82 9.4 3.46 1.22
40 hr 15.42 13.8 3.56 2.00
48 hr 16.30 20.3 3.68 4,21 4

1 I I I IIi-

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti -0.04 Centrifuge, vol', None
Ag +0.10
Steel +0.04 l ube deposits: Total demerits 12
Cu -0.24
Mg -0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 39
deposits, pitting, 100°1' vis, hr to I cs/8 hi 46
or etching: Al No change

Ti No change Test Conditions
Ag Tan
Steel Blue Sample temperature, 1l 410
Cu L etching Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 3984. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-25-68 AT 410 0F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100 0F Increase, % cs/21001• mg KOH/g wt, '

Initial 25.99 - 5.04 0.19
16 hr 28.78 10.7 5.39 0.65
24 hr 29.50 13.5 5.49 0.79
40 hr 30.48 17.3 5.61 1.03
48 hr 31.11 20.0 5.69 1.05 j

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.10 Sludge in oil: 200-mesh filter None
Ti -0.04 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 6
Cu +0.06 ,.
Mg -0.08 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100'F vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti Brown Test Conditions
Ag L brown
Steel Peacock Sample temperature, '1: 410
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 399-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-21-68 AT 419OF

Vis, 100'F Vis Vis, Neut. No., Oil Loss.
cs/1000 F Increase, % cs/21 'i 0F mg KOH/g wt, 11

Initial 27.60 - 5.06 0.15
16 hr 31.30 13.4 5.51 0.60
24 hr 32.13 16.4 5.60 0.77
40 hr 33.67 22.0 5.76 1.12
48 hr 34.61 25.4 5.88 1.62 4

Metal Specimen Data Test C-" Data

Weight change, mg/cm2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol '7 None
Ag +0.06
Steel -0.02 Tube deposits: Total demerits 10
Cu -0.16 ,
Mg -0.02 Breakpoint Data

Metal discoloration, Neu. no., hr to I mg tOH/g/8 hy 48+
deposits, pitting, 10001' vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti No change Test Conditians
Ag L yellow
Steel Blue-green Sample temperature, OF 419
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr t0

Condensate return Yes
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TEST NO. 399-2. RESULTS OF REFLUX OXIDATIONCORROSION TEST ON RAO-25-68 AT 419OF

Vis, 1009: Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, 7r cs/210 01 mg KOH/g wt, ;/

Initial 25.99 - 5.04 0.19
16 hi 29.11 12.0 5.43 0.99
24 hr 29.81 14.7 5.51 1.23
40 hr 31.60 21.6 5.72 2.06
48 hr 33.60 29.3 5.93 3.38 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.06 Centrifuge, vol 7 None
Ag -0.04
Steel 0.00 Tube deposits: Total demerits 21
Cu -0.02
Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 45

deposits, pitting. 100 0F vis, hr to I cs/8 hr 37
or etching: Al No change

Ti Brown Test Conditions
Ag Yellow
Steel Blue & brown Sample temperature, °F 419
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO- 400-1. RESULTS OF: REFLUX OXIDATION-CORROSION TEST ON RAO-21-" AT 428"F

Vis, 10001: Vis Vis, Neut. No., Oil Loss,
cs/100l F Increase, '; cs/2100 F mg KOH/g wt.

Initial 27.60 - 5.06 0.15
16 hr 31.85 15.4 5.57 0.79
24 hr 32.81 18.9 5.68 1.08
40 hr 35.31 27.9 5.96 2.05
'48 hr 37.53 36.0 6.20 3.46 5

Metal Specimen Data Test Cell Data

%,eight change, rag/cmr: Al -0.14 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol None
Ag -0.10
Steel 0.00 rube deposits: Total demerits 15
(u -0.22
Mg -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 41
deposits, pitting, 1000F vis, hr to I cs/8 hi 29
or etching: Al No change

Ti L brown Test Conditions
Ag L yellow
Ste.I Blue-green Sample temperature, 01: 428
Lu L etching Sample volume, ml 200
Mg Gray spots Air rate, liters/hr 10

(ondeasate return Yes
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TEST NO. 400-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-25-68 AT 4280 F

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/2100 l mg KOH/g wt, "'

Initial 25.99 - 5.04 0.19
16 hr 29.63 14.0 5.49 1.33
24 hr 30.70 18.1 5.62 1.81
40 hr 34.72 33.6 6.08 5.05
48 hr 38.27 47.2 6.48 6.26 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti -0.06 Centrifuge. vol 7 None
Ag +0.14
Steel 0.00 Tube deposits: Total demerits 23
Cu -0.14
Mg -0.08 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hi 24

deposits, pitting, 100'17 v'is, ýu to I cs/8 hr 29
or etching: Al I brown

Ti Trown Test Conditions
Ag Yellow
Steel Peacock Sample temperature, 'F 428
Cu Gold Sample volume, ml 200
Mg Gray spots Air rate, liters/hr 10

Condensate return Yes

TEST NO. 400-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-21-68(a) AT 428 0 F

Vis. 100°1 Vis Vis, Neut, No., Oil Loss.
cs/100l F Increase, ', cs/2 10%F mg KOH/g 'At,

Initial 27.60 - 5.06 0.15
16 hr 31.86 15.4 5.56 0.81
24 hr 32.88 19.1 5.69 1.10
40 hr 35.33 28.0 5.96 2.00
48 hr 37.12 34.5 6.15 3.48 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : 'Al -0.10 Sludge in oil: 200-mesh filter None
Ti +0.08 Centrifuge. vol None
Ag -0.04
Steel +0.02 Tube deposits: Total demerits 16
Cu -0.20
Mg --0.14 Breakpoint Data

Metal discoloration, Neut. no., li to 1 mg KOH/g/8 hr 44
deposits, pitting. 10001, vis, hr to I cs/t hr 29
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue-green Sample temperature. '1 428
Cu L etching Sample volume. ml 200
Mg Gray spots Air rate, liters/hi 10

Condensate return Yes

(a) Evaluated in aluminum block.
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TEST NO. 400-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-25-68(a) AT 428OF

Vis, 10O0F Vis Vis, Neut. No., Oil Loss,
cs/100l F Increase, % cs/210F mg KOH/g wt, %

Initial 25.99 - 5.04 0.19
16 hr 29.58 13.8 5.49 1.41
24 hr 30.63 17.9 5.62 1.95
40 hr 33.91 30.5 5.98 4.33
48 hr 36.60 40.8 6.30 5.99 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol %r Trace
Ag -0.04
Steel -0.04 Tube deposits: Total demerits 23
Cu -0.12
Mg -0.34 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 h 30
deposits, pitting, 1000F vis, hr to I cs/8 hr 29
or ctching: Al L yellow

Ti Brown Test Conditions
Ag Yellow
Steel Peacock Sample temperature, OF 428
Cu Gold Sample volume, ml 200
Mg L pitting Air rate, liters/hr 10

Condensate return Yes

(a) Evaluated in aluminum block.

TEST NO. 401-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 4011)F

Vis, 1000F Vis Vis. Neut. No., Oil Loss,
cs/100°F Increase. 17, cs/210°F mg KOH/g wt, 'A

Initial 13.29 - 3.21 0.00
16 hr 14.17 6.6 3.35 0.48
24 hr 14.36 8.1 3.37 0.59
40 hr 14.59 9.8 3.40 0.82
48 hr 14.73 10.8 3.44 0.99 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.02 Sludge in oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol '5 None
Ag 0.00
Steel +0.04 lube deposits: Total demerits 8
Cu 0.00
Mg +0.02 Breakpoint DOta

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, O00°F vis, hr to I cs/S hr 49+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow
Steel Blue & brown Sample temperature. o1f 401
Cu Gold & green Sample volume. ml 200
Mg Gray Air rate. liters/hr 10

Condensate return Yes
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TEST NO. 401-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0 -6 8 .1 () AT 401OF

Vi$, 100*|F Vis Vis. Neut. No., Oil Loss.
cs/100°F Increase, % cs/2100 F mg KOH/g wt, '7

Initial 13.29 - 3.21 0.00
16 hr 14.20 6.8 3.35 0.56
24 hr 14.38 8.2 3.37 0,49
40 hr 14.66 10.3 3.42 0,72
48 hr 14.78 11.2 3.44 0.90 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2: Al +0.04 Sludge in oil: 200-mesh filter None
Ti +0.10 Centrifuge. vol 1, None
Ag 0.00
Steel +0.10 Tube deposits: Total demerits 10
Cu +0.02
Mg 0.00 Breakpoint Data

Metal discoloration, Neu!. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 1000F vis, hr to I cs/8 hr 48+
or etching: Al L brown

Ti Brown Test Conditions
Ag L yellow
Steel Peacock Sample temperature, OF 401
Cu Gold & green Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes

(a) 10 ppm iron added to sample as red iron oxide.

TEST NO.401-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1(a) AT 401OF

Vis, IOOF Vis Vis. Neut. No.. Oil Loss.
cs/100°F Increase. '7 cs/210*F mg KOH/g wt.

Initial 13.29 - 3.21 0.00
16 hr 14.20 6.8 3.35 0.20
24 hr 14.37 8.1 3.38 0.49
40 hr 14.64 10.2 3.42 0.74
48 hr 14.78 11.2 3.44 0.90 2

Metal Specimen Data Test Cell Data

Vi'ght •Unge, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh rdler None
Ti +0.06 Centswuge, vol None
Ag +0.04
Steel - Iubc deposits: ITotal demerits 10
Cu +0.02
M6 0.00 Breakpoint Data

Metal discoloration. Neut. no.. hlr to I mg KOH//J8 hi 49+
deposits, pitting, l0001, vis. hr to I cs/S hr 48+
or etching Al L brown

rj Brown Test Conditions
Ag L yellow
Steel Peacock Sample temperature, *1 40I
Cu Gold & green Sample volume. ml 200
Mg No change Aui rate. l, ers, hr 10

Condensate return Yes

ta) 50 ppm iron added to sample as red iron oxide.
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TEST NO. 401-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0 -68-1(a) AT 401OF

Via, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/2IO0 F mg KOH/g wt, %

Initial 13.29 - 3.21 0.00
16 hr 14.16 6.5 3.35 0.54
24 hr 14.34 7.9 3.37 0.56
40 hr 14.61 9.9 3.42 0.76
48 hr 14.75 11.0 3.45 0.92 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge ui oil: 200-mesh filter None
Ti +0.04 Centrifuge, vol %. None
Ag +0.02
Steel +0.14 Tube deposits: Total demerits 13
Cu +0.06
Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, I00°F vis, hr to I cs/8 hr 48+
or etching: Al L brown -.

Ti Brown Test Conditions
Ag L Yellow
Steel Peacock Sample temperature, OF 401
Cu Gold & green Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

(a) 100 ppm iron added to sample as red iron oxide.

TESF NO. 402-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-920 AT 392 0 F

Vis, 100'F V.s Vis, Neut. No., Oil Loss,
cs/ I OO1 F Increase, 17c cs/2109: mg KOH/g wt, '"

Initial 14.01 - 3.42 0.15
16 hr 14.62 4.4 3.52 0.40
'4 hr 14.88 6.2 3.55 0.48
40 hr 15.10 7.8 3.57 0.72
48 hr 15.33 9.4 3.62 1.31 3

Metal Specimen Data Test CeU Data

%eight Lhange, mg/cml: Al 0.06 Sludge in oil: 200-mesh flrter Trace
Ti 0.04 Centrifuge. vol None
A# 0.08
Steel +0.12 tube deposits: Total demerits 49
Cu 0.00

+t +0.08 llreApornt D)ata

Metal diw.oloraton, Neut. no., hr to I mg KOH/1/g8 ht 48+

depositi. pit:ang. 10001 vis, hr to I cs/g hr 48+

or etching Al No change
ri No chanig rest Conditions
AS I. yellow
Steel Riute SanmpJl termieraturc. 'i 392
Cu Orange .almple volune. ml 20o
Mg 11roAn Au talc. htcr% hr I0

Condenrstc return
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TEST NO. 403-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO 24-68 AT 374 0 F

Via, 100*F Vis Vis, Neut. No., Oil Lou,
cs/100OF Increase, % cs/210OF mg KOH/l wt, %

Initial 27.27 - 5.45 0.18
16 hr 28.57 4.8 5.53 0.54
24 hr 29.21 7.1 5.57 1.01
40 hr 31.29 14.7 5.74 1.07
48 hr 32.87 20.5 5.91 0.20 7

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol Tr None
Ag -0.04
Steel 0.00 Tube deposits: Total demerits 3
Cu -4.88
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, 10001F vis, hr to I cs/8 hr 31
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Violet Sample temperature, OF 374
Cu H etching Sample volume, ml 200
Mg Brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 404-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-24-68 AT 38501:

Vis, 100'F Vis Vis. Neut. No., Oil Loss,

cs/l00'F Increase, % cs/21001 mg KOH/g %t. I

Initial 27.27 5.45 0.18
lb hr 28.78 5.5 5.53 0.87
24 hr 29.30 7.4 5.58 1.53
40 hr 31.80 16.6 5.77 1.59
48 hr 33.46 22.7 5.98 0.7'

Metal Specimen Data Test Cell D.i'

Aeight change, mg/cml: Al 0.06 Sludge in oil 200-mesh filter Nonc
Ti 0.04 Centrifuge, vol " Nonc
Ag 0.02
Steel +0.04 lube deposits: rotal dements
Cu -5.64
M +0.06 Breakpoint Data

Metal tiscoloration, Neut. no.. hi to I mfo KOt)/g/8 hr 48+
deposits, pittmg. 100I1.: yi. ha to cs/it hir 29
or etching Al No change

Ti No change lest Conditions
AS L yellow
Steel Blue & Violt S'-11ple temperature. 'I 385
Cu I1 etching S.lnpl¢ %olume. ml 2(k)
4g Gray Au rate. flters hr 10

Condensate return Yel
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TEST NO. 404-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-26-68 AT 3357

Vis, 100*F Vis Vis, Neut. No., Oil La.,,,
cs/100*F Increase, , cs/210*F mg KOH/g wt, %

Initial 12.39 - 3.19 2.54
16 hr 12.78 3.1 3.26 2.84
24 hr 12.81 3.4 3.27 3.24
40 hr 12.95 4.5 3.30 3.91
48 hr 12.95 4.5 3.29 3.75 4

I 1 1 I I I I

Metal Specimen Data Test Cell Data

Weight change, mg/cm2T: ti +0.02 Sludge in oil: 200-mesh filter Trace
Ti +0.02 Centrifuge, vol 1 0.1
Ag +0.02
Steel +0.12 Tube deposits: Total demerits 298
CU -0.38 -

Mg +0.14 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100 0 F vis, hr to 1 cs/8 hr 48+
or etching: Al Brown

Ti Brown Test Conditions
Ag Brown
Steel Brown & ,)urple Sample temperature, 'F 385
Cu L rtching Sample volume, ml 200
Mg Brown Air rate, liters,/hr 10

Condznsate return Yes

TEST NO. 405-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-69-2 AT 39201:

Vis. IO0F Via Via. Neut. No., Oil Loss,
cs/IOO•F Incr'ease, '7, cs/210'1 mg KOH/g Wt, "

Initial 13.53 3.25 0.04
16 litr 14.43 6.7 3.37 0.6 8
24 hr 14.63 8.1 3.43 0.79
40 hi 14.98 10.7 3.47 0.83
48 hr 15.08 11.5 3.50 1.42

Metal Specimen Data Test Cell Data

%eight ihangte. mgjcml: Al 4.01 Sludge in oil 200,mesh flter None
Ti +0.08 CentrifUdg. vol ': None
Ag +0.02
Steel 0.00 1 ubc deposits fotal demerits 0t
('u .•4J It 0_______________________

Mg +0.(" Breakpoint Data

Metal di•,oloraton. Neut. no., hi to I mg Kot)lI!it8 ht 47
deposats. pitting. 100'1 vis. hi to I cs"P hr 411.
ofct COing: Al No khange-

Ti No change list Conditions
AS I Yellow
Steel I blue aropie temperature. '1 3-2
Cu Oiange Sample voluff.e. ml 200
Mg No charge Air rate. hiterv, hi 10

Condeniate rct,.n No



TEST NO. 405-2. RESULTS OF REFLUX OXIDATION&'ORROSION TEST ON AIL-791 AT 39271-

Vis, WO0 F Vis Vis. Neu#. No., Oil Loss.
cs/100l F Increase, ' cs/210°1- mg KOH/g Wt.'

Initial 16.06 - 3.63 2.26
16 hr 17.05 6.2 3.78 2.40
24 hr 17.39 8.3 3.85 1.80
40 hr 18.16 13.1 3.96 2.13
48 hr 19.31 20.2 4.12 4.71 3

Metal Specimen Data Test Cell Data

%eight change, mg/cm2 : At -0.06 Sludge in oil: 200-mesh falter None
Ti +C.02 Centrifuge. vol '; None
Ag +0.08

Steel +0.04 Tube deposits: Total demerits 4
Cu -0.82
Mg -0.14 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 41
deposits, pitting, 100OF vis, hr to I cs/8 hr 41
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Purple Sample temperature, OF 392
Cu L etching Sample volume, ml 200
Mg Gray spots Air rate, liters/hr 10

Condensate return Yes

TEST NO. 405-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-820 AT 3920I

Vis, l00°F Vis Vis, Neut. No., Oil Loss,

cs/100'F Increase, % cs/2100 1 mg KOfl/g wt,

Initial 16.22 - 3.67 0.88
16 hr 16.70 3.0 3.74 1.27
24 hr 16.87 4.0 3.76 1.17
40hr 17.11 5.5 3.81 1.12
48 hr 17.25 6.4 3.83 1.66

Metal Specimen Data Test Cell Data

Veight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.10 Centrifuge, vol Frace
Ag +0.02
Steel --0.02 Tube deposits: fotal demerits 19

Cu +0.02
Mg -0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 47

deposits, pitting, 10001: vis, hr to I cs/8 hr 49+
or etching: Al L brown

Ti Yellow Test Conditions
Ag Tan
Steel I. green Sample temperature, '1 392
Cu Gold Sample volume, 111 200
Mg No change Ali rate liters/hr I0

Condensate return Yes
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TEST NO. 4054. RESULTS Of: REF LUX OXIDATION-CORROSION TI-ST ON ATL-882 A F 39201

Vis. 100*1 Vis Vis. Neut. No.. Oil Loss.
cs/100*F Increase. ,' cs/2101- mg KOH/g wt.,;

Initial 15.93 - 3.63 0.84
16 hr 16.41 3.0 3.71 1.23
24 hr 16.58 4.1 3.74 1.17
40f hr 16.84 5.7 3.78 1.05
48 hr 17.02 6.8 3.81 1.57 3

Metal Specimen Data Test Cell Data

lceight change, mg/cm 2 : Al -0.10 Sludge in oil 200-mesh filter None
Ti +0.16 Centrifuge, vol '• Trace
Ag 0.00
Steel -0.02 Tube deposits: Total demerits 16
Cu -0.02
Mg -0.04 Bieakpoint Data

Metal discoloration. Neut. no.. hr to 1 mg KOH/g/8 hr 47
deposits, pitting. 10001F vis. hr to I cs/8 hr 48+
or etching: Al L yellow

Ti Yellow Test Conditions
Ag Tan
Steel Blue Sample temperature, 'F 392
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TtST NO. 405-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-910 AT 3929:

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, ', cs/2100 1• mg KOH/g wt,

Initial 13.59 3.42 0.1716 hr 14.09 3.7 3.49 0.63
24 hir 14.52 6.8 3.57 0.61
40 hir 17.12 26.0 3.93 11.70
48 hr 20.08 47.8 4.38 9.88

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.04 Sludge in oil: 200-mesh filter Trace
Ti +0.02 Centrifuge, vol "e 0.8
Ag +0i04
Steel 0.00 Tube deposits: Total demerits 58
Cu 0.50 __,,
Mg 0..08 Breakpoint Data

Metal disc )loration, Neut. no., hr to 1 mg KOH/g/8 hr 32
depositc, pitting, 10001: vis, hr to I cs/8 hr 31
or etching: Al No change

Ti 1 % ellow lest Conditions
Ag L. yellok.
Steel Blue Sample temperature, '1 392
Cu I etching Sample volume. ml 200
Mg (;ray Air rate, litcrs/sr 10

ondensate return Yes

124



"TEST NO. 405-6. RESULTS OF RE FLUX OXIDATION-CORROSION TE'ST ON ATL-91 I Ar 392'1

Vis, 1001• Vis Vis. Neut. No.. Oil Loss.

cs/! 000 F Increase, '3 cs12!
0

11- mg KOIi/g wt;

Initial 13.61 3.35 0.15
16 hr 14.34 5.4 3.47 0.52
24 hr 14.38 5.7 3.47 0.44
40 hr 14.66 7.7 3.52 0.7 3
48 hr 16.51 21.3 3.75 5.92 4

Metal Specimen Data Test Cell Data

%,eight change, mg/cm 2 : Al +0.06 Sludge in oil: 200-mesh filter Trace
Ti +0.02 Centrifuge, vol 3 0,8
Ag -0.10
Steel +0.12 Tube deposits: Total demerits 30
Cu -0.20
Mg -0.04 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 40
deposits, pitting. 10001: vis, hr to I cs/8 hr 43
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Blue Sample temperature. 01 392
Cu L etching Sample volume, ml 200
Mg Brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 405-7. KIESULS OF REFLUX OXIDATiON-CORROSION TEST ON ATL-9 12 AT 39201

Vis, 100'F Vis Vis, Neut. No., Oil Loss.
csl!OOF Increase, ', cs/2100 1 mg KOH/g 'At,

Initial 13.F9 - 3.36 0.09
16 hr 14.8t 7.0 3.52 0.57
2'. hr 15.09 8.6 3.56 0.48
40 hr 15.29 10.1 3.58 0.66
48 hr 15,45 11.2 3.62 1.16 3

Metal Specimen Datd Test (Cell Data

%,eight change, mg/cm 2 : Al -0 04 Sludge in oil: 200-mesh filter Trace
Ti t0.04 (Centrifuge, vol 1.11
Ag 0.07
Steel 0.02 Tube deposits: Total demerits 36
(Cu 0.28 ....

Mg --0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 rng KO11g/8 hr 48

dept I s, pitting, 10001: vis, hr to I cs/8 hr 48+

or etching: Al No change
Ti No change lest (onditions
Ag No change
Steel litlue Sample tem pera ture. 1 39)2
Cu 1. etching Simple "olunle. 11l 211
Mg Bros n Air rate, litershr III

Condensate return N e'
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TEST NO. 405.-. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-917 AT 392 0 F

Vis, 100'F Vis Vis. Neut. No.. Oil Loss,

cs/L000F Increase, % cs!2101F mg KOH/g wt, %

Initial 16.14 - 3.76 1.63
16 hr 16.62 3.0 3.84 2.33
24 hr 16.85 4.4 3.87 1.66
40 hr 17.30 7.2 3.97 1.97
48 hr 17.49 8.4 4.00 3.50 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm2 : Al -0.04 Sludge in oil: 200-mesh filter None
Ti +0.08 Centrifuge, vol 7 Trace
Ag -0.06
Steel +0.08 Tube deposits: Total demerits 13
Cu -0.96
Mg -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 41
deposits, pitting, 100'F vis, h" to 1 cs/8 hi 48+
or etching: Al No change

Ti No change Test Conditions
Ag No change
Steel Purple Sample temperature, OF 392
Cu L etching Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes

TEST NO. 406-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-69-2 AT 410 0 F

Vis, I 0 *F Vis Vis, Neut. No., Oil Loss,

cs/1000F Increase, % cs/210*!: mg KOH/g wt, %

Initial 13.53 - 3.25 0.04
16 hr 14.78 9.2 3.44 1ll1
24 hr 14.98 10.7 3.48 1.62
40 hr 17.48 29.2 3.81 5.59
48 hr 19.91 47.2 4.14 7.19 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : At 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol %1 None
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 0
Cu -0.06

Mg -0.06 Breakpoint Data

Metal discoloration, Neut. no., hi to I mg KOH/Pj8 ht 25

deposits, pitting, 100 0 F vis, hr to I cs/8 hi 31

or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel Blue & yellow Sample temperature, '1- 410

Cu Orange Sample volume, ml 200

Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO. 407-1. RFSULTS 01 REFLUX OXIDATION-CORROSION TEST ON 0-67-10 AT 3920F

Vis, I 1001: Vis Vis. Neut. No., Oil Loss,
cs/100°F Increase, ', cs/2109- mg KOH/g wt, :

Initial 17.31 - 4.61 0.26
16 hr 16..9 -4.2 4.36 1.00
24 hr 16.25 -5.2 4.28 1.35
40 hr 17.75 +2.5 4.17 14.86
48 hr 2G.84 +20.3 4.74 18.65 j

Metal Specimen Data Test Cell Data

Vcight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol • Trace
Ag +0.04
Steel +0.04 Tube deposits: Total demerits 48
Cu -0.96
Mg -23.2 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 28
deposits, pitting. 100°F vis, hr to I cs/8 hr 36
or etching: Al L brown

Ti Brown Test Conditions
Ag L brown
Steel Blue Sample temperature, 01: 392
Cu M etching Sample volume, ml 200
Mg H pitting Air rate, liters/hr l0

Condensate return Yes

TEST NO. 409-I. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-12 AT 392 0F

Vis 10001 Vis Vis, Neut. No, Oi Loss.
cI/1000 F Increase, ', cs/2100 '1 mg KOH/g

Initial 13.80 - 3.52 0.53
16 hr 15.11 9.5 3.75 1.66
24 hr 14.90 8.0 3.65 1.91
40 hr 14.84 7.5 3.65 2.47
48 hr 14.75 6.9 3.68 2.74 3

Metal Specimen Data Test Cell Data

V.eight change, mg/cm 2 . Al +0.36 Sludge in oil 200-mesh dflte" Trace
Ti +0.34 (entrifuge. vol : 0.2
Ag +0.16
Steel +0.16 1 ube deposits Ilotal derneritý 381
'u -0.09

Mg +0.18 ltreakpoint Data

Mctal discoloration, Neut. no., hr to I mg Kt)llig/X hr 48+

tlepslsit', pitting. 100(1 vis, hr to 1 's8 hri 48

or ct, hi ig X1 Black deposit
I I Black deposit I CI t'onditlion-
• • Brown
Steel Brown-black Imiiiple terilperatiire. I 3,92

( u Brown-black Samuriple ýoluiire. mil 2X)
Mg Brown-black WO rft., liter- hr I0

( kondcnsate returnmi

127



TEST NO. 409-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-18 AT 392aF

Vis, 10001 Vis viK Neut. No., [ Oil Loss.
CSi100'F Increase, q ci/210t mg KOII/g wt, '•

Initial 16.80 - 4.30 0.12
16 hr 17.05 +1.5 4.28 1.46
24 hr 16.93 +0.8 4.24 1.86
40 hr 16.75 -0.3 4.06 7.91
48 hr 18.55 +10.4 4.30 13.29

Metal Specimen Data Test Cell Data

Veight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh Hiter None
Ti +0.02 Centrifuge, vol Trace
Ag -0.02
Steel +0.02 l ube deposits: Total demerits 76
Cu -0.22
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 27
deposits, pitting. 1001T vis. hi to 1 cs18 hr 41
or etching: Al L green

I i Green lest Conditions
Ag L green
Steel Yellow Sample temperature, 01 392
Cu L etchinv Sample volume. ml 200
Mg L yellow Air rate. litersihr i0

Condensate return Yes

TEST NO. 417-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-69-S AT 392'F

Vis, 10001 Vis Vii. Ntut. No., Oil Loss.
cs/ 100°1 Increase, 'ý cs/210 In mg KOHig ,t,

Initial 13.57 - 3.25 0.01
16 hr 14.45 6.5 3.40 0.52
24 hr 14.65 8.0 3.4" 0.56
40 hr 14.96 10.2 3.48 0.82
48 hr 15.11 1 i.3 3.5,) 1.49 3

1 1 - - - III

Metal Specimen Data rest (ell Data

ietght change. ime t2 Al -0.04 Sludge in oil 201n-mesh tiltel None
Ii 0.14 ('entritl uge, ý ol None
Ag - .)4
Steel 0.00 1 e d1positt I otal detmerit I
( u -0.14
\Ig +0.06 Bre..k1 ,oint idt I

Metl l kilt.oloratinl . Cut,. [I ht to I rig k )ill R N or 47

d.clostt. pitting. oo I ' hr to I c. i I r .- S"
or ctthtng \l No change

II I %llos I est t ofd!lJon,
\g No change
Meel I green ",t!'q1c termmicr.ihirc. I 92
( U (ioil w,,m;l holmm mtl 200
\li No ctange \Ir i.lt 'hter. hr It

I , ctl "n l: c It' ile•m Ye
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TEST NO. 417-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-69-10 AT 392"F

I Vis, 100 '1; Vis Vis, Neut. No., Oil Loss,

cs/l00*F Increase, 7 cs/210'F mg KOH/g wt, ',/

Initial 13.47 - 3.24 0.03
16 hr 14.37 6.7 3.37 0.61
24 hr 14.57 8.2 3.43 0.91
40 hr 14.89 10.5 3.45 1.17
48 hr 15.02 11.5 3.48 1.37 3

Metal Specimen Data Test Celt Data

Weight change, mg/cm 2 : ,id -0.08 Sludge in oil: 200-mesh fidter None
I i +0.06 Centrifuge, vol 7 None
Ag -0.02
Steel -0.04 Tube deposits: Total demerits 0
Cu -0.08
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100I F vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti L yellow Test Conditions
Ag No change
Steel L green Sample temperature, OF 392
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 41 7-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-919 AT 392 0F

Vis, 19001 Vis Vis. Neut. No., Oil Loss.

cs/i O0 -F lncrease, ', cs/210'1, mg KOH/g 't.

Initial 23.52 - 5.16 0.12
16 hr 24.02 2.1 5.22 0.61
24 hr 24.93 6.0 5.23 2.32
40 hr 30.79 30.9 5.92 7.29
48 hr 34.70 47.5 b.42 13.06 6

Metal Specimen Data Test (ell Data

Weight change, mg/cm 2 : AI -0.04 Sludge in oil 200-mesh filter None
ri +0.08 Centrifuge. %ol None
Ag -0.04
Steel -0.08 l ube deposits I otal demerits 7
(u -094
Mg -0.10 Breakpoint Ditj

Me:Al discoloration, Neut. no., hi to I mg K011/9/8 hi 17
deposits, pitting, I oo01 cis. ht to J csig hr 22
or etching .l No change

I .I yellow lest t'ondition%
-\g No change
St-eel Blue N.AtIT111 p emperature. 1 392
( u I etching Sample ,olum1. ml 200
%lg No change %it rate. liter%1 h1 10

(ondcn,.le return Yes
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TEST NO. 417-4. RESULTS OF R,%FLUX OXIDATION-CORROSION TEST ON ATL-922 AT 39201F

Vi,100"I Vis Vis, Neut. No., Oil Loss,
cs/ I00'F Increase, 17, cs/210`0I mng KOH/g WI., 1:

Intial 14.27 -3.39 0.06
16 hr 15.16 6.2 3.52 0.75
24 hr 15.38 7.8 3.56 1.00
40 hr 15.69 10.0 3.61 1.28
48 hr 15.84 11.0 3.64 1.41 3

Metal Specimen Data Test Cell Data

Weight change, mlg/cm 2: Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti -0.06 Cen trif uge. vol ¼ 0.2
Ag 0.00
Steel +0.02 Tube deposits: Total demerits 62
Cu -0.12 ________________________

Mg: +0.08 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOI4/g/8 hir 48+
deposits, pitting, 10001: vis. hr to I cs/8 hr 48+
or etching: Al No change

Ti L yellow Test Conditions
Ag No change
Steel L green Sample tentpefature, 01: 392
Cu Tan Sample volume, ml 200
Mg L brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 417-5. RESULTS OF REFLUX OXIDATION-&ORROSION TEST ON ATL-923 AT 392"1;

Vis, 10001 ivis Vis. Neut. No., Oil Loss.
cs/I 0001ý Increase,'; csi2 1001Ing KOII/g t

Initial 13.76 - 3.36 0.29
16 hr 14.22 3.3 3.44 0.46
24 hr 14.36 4.4 3.46 0.47
40 h'r 14.61 6.2 3.50 0.70
48 hr 14.88 1 8.1 1 3.54 1 2.13 3

Metal Specimien Data rest CCU D~ata

Weight k hdnge. Illy,, Il. Al 0.10 Sludge in oil 2t0t-rraci fdtcr 1.4
II 0.0' icenirifugt. '.01 Iracc
Ag -0.12
Seelt -0.02 1 uSe dep-oNi' I otljl deincrits 102
( u 0.22
Nig -0.02 Brfeikpoint 0at.1

%10.41 Sclruin.Nut, no.. hrt it, I mug kI ll g, ht 45
d p,lpr 1r s. plitig t11)' vti % .'. hi to I ''~hr 490
,Ir etl lng %1 No change

It I yellow Ic~ ondS''~~itions
AF No cha~nge
,,teet Bflue 'rtrimIpl rrecaiac 1 192

u i I etching 'urrliple 'okelic~-. till 200
~.g (iray lia rite. liter, ht It0

( ondcrrsatc return
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TEST NO. 417-6. RESULTS OF REFIUX OXIDATION-CORROSION TEST ON ATL-939 AT '92 0 F

Vis, 10001 Vis Vis, Neut. No., Oil Loss,

cs/1000 F Increase, % cs/210 0F mg KOH/g wt, 7,

Initial 13.59 - 3.27 0,19
16 hr 14.32 5.4 3.39 0.39
24 hr 14.52 6.8 3.40 0.53
40 hr 14.66 7.9 3.44 0.70
48 hr 14.79 8.8 3.46 0.94 4

Metal Specimen Data Test CeU Data

Weight zhange, mg/cm 2 : Al -0.06 Sludge in oil: 200-mesh filter Trace
Ti -0.08 Centrifuge, vol ', Trace
Ag -0.02

Steel -0.02 Tube deposits: Total demerits 105
Cu 0.00
Mg +0.02 Breakpoint Data

Metal discoloration, Neut, no., hr to I mg KOH/g/8 hr 48+

deposits, pitting, 1000F vis, hi to I cs/8 hr 48+
or etching: Al 3NI :hange

Ti L yellow Test Conditions
AV L)allow
Steel Blue Sample temperature, 0: 392
Cu Pink Sample volume, ml 200
Mg Gray Air rate, liters/hi 10

Condensate return Yes

TEST NO. 417-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-940 AT 392 0 F

Vis. 10001 Vis Vi• Neut. No., Oil Loss,

L '10001 Increase, ' cs/2 109 rng KOH/g Wt.

Initial 13.45 - 3.28 0.08
16 hr 14.24 5,9 3.38 0.21
24 hr 14.35 6.7 3.41 0.21
40 hr 14.47 7.6 3.39 0.34
48 hr 14.56 8.3 3.44 0.81 3

Metal Specimen Data rest (ell Data

%,ight Lhange, mg/cm2  Al +0.04 Sludge in oil 200-nmesh filter Trace
Ii -0.04 (entrtlugc. %ol None
Ag -0.04

Steel -0.06 l ube deports i olJ demnerits 12
Cu 0..00.
Mg --0.02 Breakpoint Datai

\total dis..oloration. Neut. no., hr to I mIg K0)11g hi 48+

deposts,. pilling. l001 s"s, hi to I cis' hf 48+
or ,:thing Al No change

ti I yellow I esa 'onditiv is
-%g L yelow
"Steel rlut '%.a3111 temperature. 'I 392
( u Pink & L green %"imple solume. ml (N
MI Yellow j r rate. lhtces hr in

_( onJensjte rcturn Yes
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TEET NO. 418-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-69-5 AT 416°F

Vis, 100'1: Vis Vis, Neut. No., Oil Loss,
- -cs/100*F Increase. 17, cs/2 109: mg KOIt/g wi. ',

Initial 13.57 - 3.25 0.01
16 hr 14.74 8.6 3.43 1.19
24 hr 15.04 10.8 3.46 1.64
40 hr 18.45 36.0 3.91 6.66
48 hr 21.99 62.0 4.39 10,35 4

Metal Specimen Data rest ('ell Data

'height change, mg/cm 2 : Al -0.06 Sludge in oil: 200-mesh filter None
Ti -0.02 Centrifuge, vol None
Ag -0.06
Steel "0.04 1ube deposits: Total demerits 2
Cu -0.04
Mg -0.08 Breakpoint Data

Metal discoloration, Neut. no.. hr to I mg K'tI"/g/8 hir 24
deposits, pitting, 1000: vis, hr to I cs/8 hr 30
or etching: Al No change

Ti L yellow Test Conditions
Ag L yellow
Steel L green Sample temperature, 01 410
Cu Gold Sample volume, ml 200
Mg Gray Air rate. liters/hr 10

Condensate return Yes

TEST NO. 418-2. RESULTS OF REFLUX OXIDATION&CORROSION TEST ON O-.,9-10 AT 410'F

Vis, 100") Vis Vis, Neut. No., Oil Loss.
cs/100

0 1 Increase,'; .,/2 109 mg KOII/g ______

Initial I .47 - 3.24 0.03
16 hr 14.67 8.9 3.43 1.12
24 hr 1496 11.1 3.44 1.53
40 hr 1 .39 29.1 3.79 5.68
48 hr 20.23 50.2 4.18 9.48 4

Metal Specimen Dita rest (ell Dati

-ight ýh~ange. rmron'r Al t1,t2 Sludge in oil .JO-tticsh filter None
It i .0f('entriluge., ol Nonie
Ag +004

te¢'I +!).04 l ubc deposit- I otal demnerits 2
(u 0.14
Mig Ani Ureapoint IData

\' It5f d .%ko htation . Ncut no . fir to I m g Kt)i 1'! hr -5

teor c t 'i. pitting. %s"li l V•s. hr to I :%!x fit 32
Of ctI~ung -Al \o Osichag ...

"K I yellow
%1tec Il rown ''1io -r ar . . 1 410
( u (;okI .0jnr tluc. mil 2W1

%t No change kitr Wic. fliers hr 1i)
o ,ndcnvjc return
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TEST NO. 419-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-942 AT 392 0 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210 01, mg KOH/g wt, '7

Initial 14.07 - 3.63 0.17
16 hr 14.22 1.1 3.63 1.08
24 hr 14.18 0.8 3.61 1.26
40 hr 14,88 5.8 3.60 8.27
48 hr 16.90 20.1 3.86 15.63 5

I l - I

Metal Specimen Data Test CeU Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol " None
Ag -0.14
Steel -0.10 Tube deposits: Total demerits 24
Cu -0.52
Mg -0.92 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 31
deposits, pitting, I0° 0F is. hr to I cs/8 h" 40
or etching: Al No change

Ti L yellow Test Conditions
Ag Tan
Steel Purple Sample temperature, 'F 392
Cu L etching Sample volume, ml 200
Mg L etching & pitting Air rate, liters/hr 10

Condensate return Yes

TEST NO. 419-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-943 AT 392-F

Vis, 1 100F Vis Vis, Nrut. No., Oil Loss.
cs/100I F Increase, 7 cs/210 0F mg kOH/g wt,

Initial 13.22 - 3.39 (a)
16 hr I13.66 3.3 3.46 1.14
24 hr 13.78 4.2 3.47 3.60
40 hr 15,37 16.3 3.69 9.20
48 hr 17.20 30.1 3.99 16.00 4

Metal Specimen Data Test Cell Data

Weight change, rug/cm 2 : " Al -0.04 Sludge in oil: 200-mesh f'lter None
Ti 0.00 Centrifuge, vol . None
Ag -0.18
Steel -0.12 Fube deposits: Total deryiejits 12
Cu -0.70
Mg -0.82 Breaknoint Datta

Metal discoloration, Neut. no., hr to I mg KOH!g/8 hr 15
deposits, pitting, 1001F vis, hr to I c%18 hr 35
or etching: Al No change

Ti L yellow fes Conditions
Ag Tan
Steel Purple Sample temperatare, 1I 392
Cu L etching Sample volume, wl 200
Mg L pitting Air rate, liters/hr I C

Condensate return Yes

(a) Insufficient sample to determine initial neutralization number.
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TEST NO. 419-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-963 AT 392°F

Vis, 100I F Vis Vis, Neut. No., Oil Loss,

cs/100'F Increase, % cs/210 0 F mg KOH/g wt, 'c

Initial 13.31 - 3.37 0.41
16 hr 13.71 3.0 3.46 1.62
24 hr 13.88 4.3 3.49 2.09
40 hr 15.86 19.2 3.78 11.67
48 hr 17.38 30.6 4.02 17.88 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 7 None
Ag --0.22
Steel -0.08 Tube deposits: Total demerits 4
Cu -5.20
Mg -0.12 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 25

deposits, pitting, 1000F vis, hr to 1 cs/8 hr 34

or etching: At No change
Ti L yellow Test Conditions
Ag L etching
Steel Purple Sample temperature, 'F 392
Cu M etching Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes

TEST NO. 432-1. RESUL'S OF REFLUX OXIDATION-CORROSION TEST ON ATL-972 AT 392 0F

Vis, 1000F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, 7, cs/210°F: mg KOH/gw, :

Initial 18.09 - 4.13 3.61
16 hr 19.19 6.1 4.27 3.61
24 hr 19.65 8.6 4.33 3.88
40 hr 20.56 13.7 4.34 4.12
48 hr 21.09 16.6 4.53 5,17 3

i 1- __ I -- 6

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.02 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge. vol None
Ag +0.08
Steel +0.10 lube deposits Total demerits 5
Cu -0.40
Mg -0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 45

deposits, pitting. I0°F ¢is, hr to I ca/8 hr 48+

or etching. Al No change 0.o.
Ti 'Fan Test C'onditions
Ag L yellow
Steel Purple Sample temperature, '1: 392
Cu L etching Sample volume, ml 200
Mg No change Air rate, liters/hi 10

Condensate return Yes
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TEST NO. 432-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-944 AT 3920 F

Vis, I00'F Vis Vis, Neut. No., Oil Loss,
cs/100*F Increase, % cs/210OF mg KGH/g wt, 17,

tnitiai 13.24 - 3.25 0.43
16 hr 13.66 3.2 3.32 0.61
24 hr 13.95 5.4 3.38 0.61
40 hr 14.24 7.6 3.39 1.03
48 hr 14.27 7.8 3 3 1.32

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.04 Sludge in oil: 200-mesh filter Trace
Ti +0.08 Centrifuge, vol '3 0.8
Ag +0.14
Steel 0.00 Tube deposits: Total demerits 24
Cu -0.02
Mg 40.14 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting, IO0 F vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti Tan Test Conditions
Ag N.C.
Steel Brown-purple Sample temperature, 'F 392
Cu Gold Sample volume, ml 200
Mg Gray Air rate, liters/hr 10

Condensate return Yes

TEST NO. 432-3, RESULTS OF REFLUX OXIDATION-CORRGSION TEST ON ATL-945 AT 392 0 F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,
cs/1000 F Increase, % cs/210*1 mg KOH/g wt, '3,

Initial 13.35 - .3.32 0.10
16 hr 14.05 5.2 3.44 0.53
24 hr 14.16 6.1 3. 6 0.70
40 hr 14.43 8.1 3.52 1.09
48 hr 15.96 19.6 3.72 5.34 2

Me'.l Specimen Dnta Test Cell Data

Weight change, mgl/m 2 : Al +0.04 Sludge ;n oil: 200-mesh filter Trace
Ti -0.10 Centrifuge, vol '" 0.3
Ar (.00
Steel +0.12 Tube deposits: Total demerits 36
Cu -C.16 I
Mg 4 0.08 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hi 42

deposits, pitting, lt()-'! vis, hr to I cs/8 hr 45

or e'ching A Y'ell )w
Ti drown-purple Test Conditions
Ag L this
Steel Blue-green Siallple temperature, 'V 392
Cu Brown-goll Sample volume ml 2u0
Mg Yellow Air -ate, liters '! 10

Condensate return Yes
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TEST NO. 432-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-946 AT 392 0F

Vis, 100'F Vis Vis, Neut. No., Oil Loss,

cs/100*F Increase, 7% cs/2109F mg KOH/g wt, '/

Initial 13.94 - 3.59 0.25
16 hr 14.05 0.8 3.60 1.12
24 hr 14.46 3.7 3.61 2.96
40 hr 16.95 21.6 4.09 13.41
48 hr 18.50 32.7 4.32 16.68 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.06 Sludge in oil: 200-mesh filter Trace
Ti +0.04 Centrifuge, vol "; Trace
Ag +0.04
Steel +0.08 Tube deposits: Total demerits 47
Cu -8.70
Mg -0.22 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 17

deposits, pitting, 1000 F vis, hr to 1 cs/8 hr 31

or etching: Al Yellow
Ti Brown-purple Test Conditions
Ag L tan
Steel Blue-green Sample temperature, 'F 392
Cu H etching Sample volume, ml 200
Mg L etching & pitting Air rate, liters/hr 10

Condensate return Yes

TEST NO. 432-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-964 AT 392 0 F

Vis, 1000F Vis Vis, Neut. No., Oil Loss,

cs/1000 F Increase, 7, cs/210 0 F mg KOH/g wt. ,

Initial 13.81 - 3.45 0.20
16 hr 14.01 1.4 3.46 0.46

24 hr 14.52 5.1 3.57 1.44
40 hr 16.59 20.1 3.90 5.21
48 hr 19.46 40.9 4.30 11.12 3

Metal Specimen Data Te-st Cell Data

Weight change, mg/cm 2 : Al -0.06 Sludge in oil 200-mesh filter Trace

Ti -0.04 Centrifuge, vol '; 0.6

AS +0.10
Steel -0.04 Tube deposits: Total demerits 20
Cu -0.48
Mg -0.06 Breakpoint Data

Metal discoloration, Neit. no., h, to I mg KOH/g/8 hr 21

deposits, pitting. 100°1 vis, hr to I cs/H hr 31

or etching Al No char.et
r, Tan rest Conditions
Alt No change

Steel Blue Sample temperature, '1 392
Cu L etching Sample volume, 1A 200
Mg L yellow Air rate, lhtershr 10

Condensate return Yes
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TEST NO. 432-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-965 AT 392 0 F

Vis, 100'F Vis Vis, Neut. No., Oil Loss.
cs/1000 F Increase, % cs/210 0 F mg KOH/g wt, '•

Initial 13.91 - 3.42 0.15
16 hr 14.28 2.7 3.45 0.45
24 hr 14.77 6.2 3.47 0.63
40 hr 15.09 8.5 3.61 0.86
48 hr 15.15 8.9 3.63 1.03 1

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al -0.04 Sludge in oil: 200-mesh filter Trace
Ti -0.02 Centrifuge, vol 7 0.3
Ag -0.14
Steel +0.08 Tibe deposits: Total demerits 34
Cu -0.06
Mg +0.10 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+

deposits, pitting, IO0°F vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti Tan Test Conditions
Ag No change
Steel Blue Sample temperature, 'F 392
Cu Gold Sample volume, ml .,3 1.,,
Mg L yellow Air rate, liters/hr 10

Condensate return Yes

TEST NO. 432-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-966 AT 392 0 F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, 7 cs/210 0F mg KOH/g wt, '•

Initial 13.60 - 3.33 0.08
16 hr 14.46 6.3 3.42 0.34
24 hr 14.50 6.6 3.42 0.53
40 hr 14.83 9.0 3.51 0.72
48 hr 14.90 9.6 3.53 0.74 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al +0.08 Sludge in oil 200-mesh filter Trace
Ti +0.08 Centrifuge, vol '" 0.2
AS -0.04
Steel +0.02 rube deposits. Total demerits 38
Cu +0.06
Mg 0.00 Breakpoint Data

Metal discolorationi, Neut. no., hr to I mg KOH/g/8 hr 48+
deposits, pitting. 10001 vis, hr to I cs/8 hr 48+

or etching: Al No change
Ti Tan Test Conditions
Ag L yellow
Steel Blue Simple temperature, '1 392
Cu Gold-pink Sample ýolume. ml 200
Mt L yellow kir rate. liters. hr 10

Condensate rcturn Yes
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TEST NO. 535-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-25

Vis, 100°F Vis Vis, Neut. No., Oil Loss,

cs/100°F Increase, % cs/210°1• mg KOH/g wt, %

Initial 28.76 - 5.36 0.00
16 hr 29.45 2.4 5.50 0.17
24 hr 29.77 3.4 5.53 0.22
40 hr 30.79 7.1 5.62 0.29
48 hr 31.15 8.3 5.62 0.34 2

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti +0.02 Centrifuge, vol I, Trace
Ag +0.04
Steel 0.00 Tube deposits: Total demerits 21
Cu -0.04
Mg -0.06 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 1000F vis. hr to I cs!8 hr 48+
or etching: Al No change

Ti Tan Test Conditions
Ag Yellow
Steel Peacock Sample temperature, OF 392
Cu Brown Sample volume, ml 200
Mg Slight etching Air rate, liters/hr 10

Condensate return Yes

TEST NO. 535-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-25

Vis, 1004- Vis Vis, Neut. No., Oil Loss.
cs/1I00%F Increase,% cs/2100 'l mg KOH/g wt.

Initial 28.76 5.36 0.00
16 hr 29.72 3.3 5.50 0,17
24 hr 30.31 5.4 5.56 0.22
40 hr 30.80 7.1 5.62 0.28
48 hr 31.11 8.2 5.65 0.33 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol "• Trace
Ag +0.06
Steel 0.00 'Tube deposits: Total demerits 22
Cu 0.01
Mg 0.00 Breakpoint Data

Mfetal discoloration, Neut. no., hr to I mg KgOtl/g/H hr 4X+
deposits, pitting. 1)00 1, vis, hr to I cs/8 hr 48+
or etching: Al No change

Ti ran test Conditions
AS Yellow
Steel Peacock Samiple temperature, 01. 392
('u Brown Sample volume. ml 200
Mg Slight etching Air rate, liters/hr 10

Condensate return Ye%
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TEST NO. 535-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-15

Vis, 100'F Vis Vis, Neut. No., Oil Loss,

cs/1 I)00F Increase, ,7, cs/210°l mg KOH/g wt, '3

Initial 27.20 - 5.04 0.02
16 hr 29.55 8.6 5,35 0.33
24 hr 30.30 11.4 5.41 0.47
40 hr 31.01 14.0 5.52 0.62
48 hr 31.40 15.4 5.56 0.67 3

Metal Specimen Data Test Cell Data

Weight change, mg/cm7': Al 0.00 Sludge in oil: 200-mesh filter None
Ti +0.02 Centrifuge, vol 7, None
Ag 0.00
Steel 0.00 Tube deposits: Total drmerits 2
Cu -0.16
Mg 0.00 Breakpoint Data

Metal discoloration, Neut. no., hir to 1 mg KOl-/g/8 hr 48+
deposits, pitting, 10001, vis, hr to 1 cs/8 hr 48+
or etching: Al No change

Ti Tan Test Conditions
Ag No change
Steel Brown-blue Sample temperature, 0 F 392
Cu Yellow-orange Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 535-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-IS

Vis, 10001: Vis Vis, Neut. No., Oil Loss,
cs/I00'F Increase, ': cs/210'1• mg KOH/g wt.

Initial 27.20 5.04 0.02
16 hr 29.58 8.7 5.34 0.31
24 hr 30,29 11.4 5.44 0.45
41) hr 30.96 13.8 5.53 0.60
48 hr 31.38 15.4 5.56 0.66 4

Metal Specimen Data Test Cell Data

Weight change, -!cm 2 : Al 0.00 Sludge in oil: 200-mesh fidter None
Ti 0.00 Centrituge, vol'; None
Ag +0.08
Steel 0.00 l ube deposits: Total demerits 3ý'u -0.14"

Mg 0.08 Isreakpoint Data

\Ieal discoloration, Neut. no.. hr to I mg KOH/g/8 hr 48+

d*,posits, pitting,. 001: vis, hr to I cs/H hi 48+

or etching Al No clhange
Ti ran I est (onditions
Ag No change
Sicel Brown-blue Sample temperature. '1 392
(u Yellou -orange Sample %olume. ml 200
Mg Slight etching Au rate. litersvhr 10

(ondensate return Yes
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TEST NO. 535-5. RESULTS OF REFLUX OXIDATIONýORROSION TEST ON 0-65-16

Vis, 100*F Vis Vis, Neut. No., Oil Loss,
cs/100.F Increase, % cs/2i0011 mg KOH/g wt, ':

Initial 26.69 - 5.13 0.20
16 hr 29.05 8.8 5.45 0.50
24 hr 29.60 10.9 5.47 0.65
40 hr 30.15 13.0 5.57 0.81
48 hr 30.65 14.8 5.61 0.91 4

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol '7 None
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 12
Cu 0.00, .

Mg -0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°1 vis, hi to I cs/8 hi 48+
or etching: Al No change

Ti Tan Test Conditions
Ag L yellow
Steel Green-blue Sample temperature, 'F 392
Cu Orange Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes

TEST NO. 535-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-16

Vis, 1000 F Vis Vis. Neut. No., Oil Loss.

cs,' 00*F Increase, '% cs/210°F mg KOH/g wt, ';

Initial 26.69 - 5.13 0.20
16 hr 28.85 8.1 5.40 0.50
24 hr 29.61 10.9 5.49 0.63
40 hr 30.31 13.6 5.57 0.83
48 hr 30.58 14.6 5.61 0.93 4

Metal Specimen Data Test Cell Data

%height change, mg/cm2: Al 0.00 Sludge in oil: 200-mesh fPter None
Ti 0.00 Centrifuge. vol ", None
AS +0.02
Steel 0.00 1 ube deposits Total demerits 13
Cu +0.06
Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to I mg KOVi/gJg8 h 48+
deposits, pitting. I 001F sis, hi to I c%/II hr 484
or etching Al No cha-ige

Ti Tan Test Conditions
Ag L yellow
Steel Green-blue Sample temperature, l1 392
Cu Orange Sample volume. ml 2i0o
Mg No change Air rate. liters/hi 10

Condensate return Ye'
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TEST NO. 535-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-9

Vis, l00,1' Vis Vis, Neut. No.. Oil Loss,
cs/100'F Increase, '7 cs/21091 mg KOH/g wt, 'I,

Initial 28.16 5.31 0.16
16 hr 30.29 7.6 5.63 0.42
24 hr 31.06 10.3 5.68 0.46
40 hr 31.34 11.3 5.77 0.52
48 hr 31.8i 130 5.80 0.54 4

Metal Specimen Data Tst Cell Data

Weight change, mT,/cn12 : Al 0.00 Sludge in oil: 200-mesh filter None
Ti 0.00 Centrifuge, vol 1.7 None
Ag +0.02
Steel 0.00 Tube deposits: Total demerits is
Cu - 0.08
mg 0.00 Breakpoint Data

Metal discoloration Neut no., hir to I mg KOH/g/8 hr 48+
deposits, pitting. 100017 vis. hr to I cs/8 hir 48+
or etching: Al No change

Ti L brown Test Conditions
Ag L yellow
Steel Green-blue Sample temperature, 'F 392
Cu Orange Sample volume, ml 200
Mg No change Air rate. liters/hr 10

Condensate return Yes

TEST NO. 535-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-9

Vis, 1000l Vis Vis, Neut. No., Oil Loss.
cs/1000

F Increase, '; cs/2100 t mg KOH/g wt,

Initial 28.16 - 5.31 0.16
16 hr 30.39 7.9 5.61 0.40
24 hi 31.06 10.3 5.66 0.45
40 hr 31.43 11.6 5.77 0.50
48 hr 31.69 12.5 5.79 0.53 3

Metal Specimen Data Test ('ell Data

Weight change. mg,'cm
2  

Al 0.00 Sludge in oil: 200-mesh filter None
Ii 0.00 Centrifuge, vol N None
Ag 0.00)
Steel ().(K) I ube deposits. Total demerits 15
(u 0.00

Mg 0.06 Breakpoint Data

\Ietil distoloration. Neut. no., hr to 1 mg KOHig/8 hr 48+
dt posits, pitting. I o0*l vis, fi to I csiN hr 48,+
or etching Al No change

ri I brown lest Conditions
• g I ycllos
Steel G(een-blue Sample temCp,'rature, "' 392
('u Oringe Sample volume. ml 2010
Mg No change :\it rate, litershir 10

(ondensate return YC\
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TEST NO. 540 I. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-10

Vis, 10001: Vis Vis, Neut. No., il Loss,
cs/100'F Increase, '7, cs/2100 I mg KOH/g wt, %

Initial 17.32 - 4.61 0.26
16 hr 16.63 -4.0 4.36 0.99
24 hr 15.96 -7.9 4.16 1.84
40 hr 17.91 +3.4 4 16 14.6f;
48 hr 21.07 +2137 4.78 18.80 5

Metal Specimen Data Test Cell Data

Weight change, mg/cm 2 ; Al +0,02 Sludge in oil: 200-mesh filter Trace
Ti 0.00 Centrifuge, vol 7 Trace
Ag -0.04
Steel +0.02 Tube deposits: Total demerits 55
Cu -0.88
Mg -35.76 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 22
deposits, pitting, 100 ,F vis. hr to 1 cs/8 hr 33
or etching: Al Yellow

Ti Brown Test Conditions
Ag Yellow-brown
Steel L green-blue Sample temperature, 'F 392
Cu Slight etching Sample volume, ml 200
Mg Severe etching Air rate. liteisihr 10

Condensate return Yes
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